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1. Introduction

At the 3GPP TSG RAN #26 meeting, the study item (SI) description regarding the “Evolved UTRA and UTRAN” [1] was approved. Furthermore, some text proposals for the TR regarding the requirements for the Evolved UTRA and UTRAN were agreed upon as a first step in the RAN Long-Term Evolution (LTE) meeting in March 2005 [2]. One main topic for RAN1 will be to decide on the multiple access schemes that will be used within the following work item (WI) “Evolved UTRA and UTRAN.” This document presents simulation conditions for the Evolved UTRA.

2. Proposal of Evaluation Conditions

DoCoMo’s views on the evaluation conditions for selecting radio access schemes are described below.

· Two environment conditions are needed: Wide area and local area.

· System level parameters should be based on those in HSDPA and EUL.

· The working assumption of the channel bandwidth is 10 MHz. This is because as the channel bandwidth becomes wider, more benefits from OFDM are obtained. However, we also consider 20 MHz for investigating the peak data rate of the evolved UTRA system and a narrow bandwidth for evaluating the use of the 2G spectrum.

· Assuming antenna diversity reception at the UE was agreed upon at the RAN LTE meeting in March 2005 [2].

Based on the views above, we propose the following simulation parameters.

· Channel bandwidth: 10 MHz

· Cell distance
Two cell distances are defined for both wide area and local area, which are common to the Downlink and Uplink.

· Wide area: Cell-to-cell distance of 2.8 km and 1.0 km, i.e., cell radius of 1.6 and 0.58 km, respectively

· Local area: Cell-to-cell distance of 340 m and 170 m, i.e., cell radius of 200 m and 100 m, respectively.

· Channel models
· Wide area: Pedestrian A and B (3 km/h), Vehicular A (30 km/h, 120 km/h)

　
Note that correspondence to cell-to-cell distance is to be decided.

· Local area: SCM model (Microcell and Indoors)

The system-level simulation parameters in the downlink for the wide area are listed in Table I. Most of the radio parameters follow those in TR25.848 for HSDPA evaluations [3]. The distance-dependent path loss follows the Xia-model, which is described in UMTS30.03 [4]. We assume the BS transmission power of 20 W, since we focus on comparisons of radio access schemes. Precise definitions regarding the BS transmission power such as coverage and capacity are necessary in the future performance evaluation process. The transmission power of the downlink common pilot channel should be defined. We assume the transmission power level of 10 dB lower than the total BS transmission power level regardless of the common pilot channel structure.   


The system-level simulation parameters in the uplink for the wide area are listed in Table II. Most of the radio parameters follow those in TR25.896 for enhanced Uplink evaluations [5]. 


The local area is defined as an area where interference from surrounding cells is low such as in very-small cell (i.e., hotspot), isolated-cell, and indoor environments. Table III lists the proposed system-level simulation parameters for local areas. Two types of cell layouts are considered: a 19-cell configuration similar to the wide area and an omni-sectored cell. Distance-dependent path loss follows the 3GPP SCM based on COST 231 Walfish-Ikegami NLOS model [6]. The cell radius is set to 100 and 200 m. The channel loads for the surrounding cells are parameterized as 0% (i.e., isolated-cell), 10%, and 20 % to simulate low inter-cell interference conditions.   

Table I. System-Level Simulation Parameters in Downlink for Wide Area

	Carrier frequency
	2 GHz

	Cell layout
	19 cells, 3 sectors per cell


	Distance-dependent path loss

	128.1 + 37.6log10(R), R in kilometers

(from UMTS 30.03 based on Xia-model)


	Shadowing standard deviation

	8 dB


	Shadowing correlation
	Between cells

	0.5

	
	Between sectors

	1.0

	Total BS TX power

	43 dBm (20 W)

	Pilot channel power

	- 10 dB of total TX power

	Channel load for all cells

	100% (Full load)

	BS antenna gain plus cable loss

	14 dBi

	UE antenna gain

	0 dBi

	UE noise figure

	9 dB


Table II.  System-Level Simulation Parameters in Uplink for Wide Area

	Carrier frequency
	2 GHz

	Cell layout
	19 cells, 3 sectors per cell


	Distance-dependent path loss

	128.1 + 37.6log10(R), R in kilometers

(from UMTS 30.03 based on Xia-model)


	Shadowing standard deviation

	8 dB


	Shadowing correlation

	Between cells

	0.5

	
	Between sectors

	1.0

	Maximum UE TX power

	21 dBm (125 mW), 24 dBm (250 mW)


	Channel load for all cells

	100% (Full load)

	BS antenna gain plus cable loss

	14 dBi

	UE antenna gain

	0 dBi

	BS noise figure

	5 dB


Table III. System-Level Simulation Parameters for Local Area

	Carrier frequency
	2 GHz

	Cell layout
	19 cells, 3 sectors per cell

(or Omini-sector cell)


	Distance-dependent path loss

	35.68 + 38log10(R), R in meters

(3GPP SCM (3GPP TR25.996) based on

COST 231 Walfish-Ikegami NLOS model)


	Shadowing standard deviation

	10 dB


	Shadowing correlation

	Between cells

	0.5

	
	Between sectors

	1.0

	BS TX power for connected cell
	30 dBm (1 W)

	Maximum UE TX power for connected cell
	21 dBm (125 mW), 24 dBm (250 mW)

	Channel load of connected cell

	100% (Full load)

	Channel load of neighboring cells (including common pilot channel)
	0% (isolated cell case),

10%, 20% of the connected cell



Using the above mentioned simulation conditions, radio access schemes are to be compared based on 

the following viewpoints.
· Data rate and coverage evaluation

- Minimum data rate achieved with x = 95% probability, i.e., data rate at cell boundary

- Peak data rate

- Average data rate in whole coverage area

· Capacity evaluation

· Complexity evaluation

3. Conclusion

This document presented DoCoMo’s views and proposals regarding the evaluation conditions for the Evolved UTRA.
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