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At RAN4#37, the structure and template for EUTRA RF system scenarios were presented [1]. This document proposes text for the “EUTRA RF system scenarios” TR for RAN4 approval. Proposed text is related to the base station and UE antenna model, single/multi operator cell layouts, propagation conditions, BS and UE parameters used for simulations. In order to be inline with LTE system simulation assumptions agreed in TSG RAN1 and RAN4 technical reports, the text proposal is based on [2], [3], [4], [5] and [6].
It is proposed to include the text proposal in the annex in the RAN4 E-UTRA RF system scenarios technical report.
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4.2 Antenna Models

This chapter contains the various antenna models for BS and UE

4.2.1 BS antennas

The BS antenna radiation pattern to be used for each sector in 3-sector cell sites is plotted in Figure x. The pattern is identical to those defined in [1], [2] and [4]:
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Figure x: Antenna Pattern for 3-Sector Cells
4.2.2 UE antennas

For UE antennas, a omni-directional radiation pattern with antenna gain 0dBi is assumed [2], [3], [4].
4.2.3 MIMO antenna Characteristics

xxxx

4.3 Cell definitions

This chapter contain the cell properties e.g. cell range, cell type (omni, sector), MIMO cell definitions etc.

4.4 Cell layouts

This chapter contains different cell layouts in form of e.g. single operator, multi-operator and multi layer cell layouts (e.g. macro-micro etc).

4.4.1 Single operator cell layouts

4.4.1.1
Macro cellular deployment

Base stations with 3 sectors per site are placed on a hexagonal grid with distance of 3*R, where R is the cell radius (see Figure x), with wrap around. The number of sites shall be equal to or higher than 19.  [2] [4].
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Figure x: Single operator cell layout
4.4.2 Multi operator / Multi layer cell layouts

4.4.2.1
Macro cellular deployment

For two operator simulations, identical cell layouts for each operator shall be applied, with worst case shift between operators. Second operator’s sites are located at the first operator’s cell edge, as shown in Figure x [2].
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Figure x: Multi operator cell layout
4.5 Propagation conditions and channel models

For each environment a propagation model is used to evaluate the propagation pathloss due to the distance. Propagation models are adopted from [3] and [4] and presented in the following clauses.
4.5.1 Received signal
An important parameter to be defined is the minimum coupling loss (MCL). MCL is the parameter describing the minimum loss in signal between BS and UE or UE and UE in the worst case and is defined as the minimum distance loss including antenna gains measured between antenna connectors.  MCL values are adopted from [3] and [7] as follows:

Table xx: Minimum Coupling Losses

	Environment
	Scenario
	MCL

	
	UE ( UE
	40 dB

	Pico cell
	BS ( UE
	45 dB

	Pico cell
	BS ( BS
	45 dB

	Micro cell
	BS ( UE
	53 dB

	Macro cell
	BS ( UE
	70 dB


With the above definition, the received power in downlink and uplink can be expressed as [3]:
RX_PWR = TX_PWR – Max (pathloss – G_TX – G_RX, MCL)
where:

RX_PWR is the received signal power

TX_PWR is the transmitted signal power
G_TX is the transmitter antenna gain

G_RX is the receiver antenna gain
4.5.2 Macro cell propagation model

Macro cell propagation model is applicable for scenarios in urban and suburban areas outside the high rise core where the buildings are of nearly uniform height [3]:
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where:


R is the base station-UE separation in kilometres


f is the carrier frequency in MHz

Dhb is the base station antenna height in metres, measured from the average rooftop level
Considering a carrier frequency of 900MHz and a base station antenna height of 15 metres above average rooftop level, the propagation model is given by the following formula [4]:
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where:

· R is the base station-UE separation in kilometres

Considering a carrier frequency of 2000MHz and a base station antenna height of 15 metres above average rooftop level, the propagation model is given by the following formula:
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where:

· R is the base station-UE separation in kilometres

After L is calculated, log-normally distributed shadowing (LogF) with standard deviation of 10dB should be added [2], [3]. The pathloss is given by the following formula:
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NOTE 1: 
L shall in no circumstances be less than free space loss. This model is valid for NLOS case only and describes worse case propagation

NOTE 2: 
The pathloss model is valid for a range of Dhb from 0 to 50 metres.

NOTE 3: 
This model is designed mainly for distance from few hundred meters to kilometres. This model is not very accurate for short distances.
NOTE 4: 
The mean building height is equal to the sum of mobile antenna height (1,5m) and 
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4.6 Base-station model

Reference E-UTRA base station parameters are given in Table x.x.
Table x.x: E-UTRA reference base station
	Parameter
	Value
	Note

	Maximum output power
	43dBm for 1.25, 2.5 and 5MHz carrier

46dBm for 10, 15 and 20MHz carrier
	Adopted from [4]

	Noise Figure
	[5dB]
	Noise Figure should be equal or less than used in WCDMA simulation assumptions

	Antenna gain plus cable loss
	15dBi for 900MHz carrier

17dBi for 2000MHz carrier
	Adopted from [2]


4.7 UE model

Reference E-UTRA UE parameters are given in Table x.x.

Table x.x: E-UTRA reference UE
	Parameter
	Value
	Note

	Maximum output power
	24dBm
	Proposed in [6]

	Noise Figure
	[9dB]
	Noise Figure should be equal or less than used in WCDMA simulation assumptions

	Antenna gain
	0dBi
	Adopted from [2], [3], [4]
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