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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

During the E-UTRA standards development, the physical layer parameters will be decided using system scenarios, together with implementation issues, reflecting the environments that E-UTRA will be designed to operate in.

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 25.896 V6.0.0, “Feasibility Study for Enhanced Uplink for UTRA FDD”

[2]
3GPP TR 25.816 V7.0.0, “UMTS 900 MHz Work Item Technical Report”

[3]
3GPP TR 25.942 V6.4.0, “Radio Frequency (RF) system scenarios”

[4]
3GPP TR 25.814, “Physical Layer Aspects for Evolved UTRA”

[5]
3GPP TR 30.03, “Selection procedures for the choice of radio transmission technologies of the UMTS”

[6]
R4-051146, “Some operators’ requirements for prioritization of performance requirements work in RAN WG4”, RAN4#37

[7]
3GPP TR 25.951 V6.2.0, “FDD Base Station (BS) classification”
3
Definitions, symbols and abbreviations

3.1
Definitions

xxxx

3.2
Symbols

xxxx

3.3 Abbreviations

xxxx

4
General assumptions

The present document discusses system scenarios for E-UTRA operation primarily with respect to the radio transmission and reception including the RRM aspects. To develop the E-UTRA standard, all the relevant scenarios need to be considered for the various aspects of operation and the most critical cases identified. The process may then be iterated to arrive at final parameters that meet both service and implementation requirements.

The LTE system is intended to be operated in the same frequency bands specified for WCDMA. So far nine frequency bands are specified for 3GPP WCDMA FDD and four frequency bands are specified for 3GPP WCDMA TDD. In order to limit the number of frequency bands to be simulated in the various simulation scenarios a mapping of operating frequency bands to two simulation frequencies (900 MHz and 2000 MHz) is applied. When using the macro cell propagation model of TR25.942, the frequency contributes to the path loss by 21*log10(f). The maximum path loss difference between the operating frequencies and corresponding simulation frequency is shown in tables 4.1 and 4.2.

Table 4.1: Mapping of FDD operating band frequencies to simulation frequency

	FDD Operating Band
	UL frequencies (MHz)
	DL frequencies (MHz)
	Simulation frequency

(MHz)
	Path loss difference (dB)

	
	lowest
	highest
	lowest
	highest
	
	lowest UL frequency
	highest DL frequency

	I
	1920
	1980
	2110
	2170
	2000
	0.37
	0.74

	II
	1850
	1910
	1930
	1990
	2000
	0.71
	0.05

	III
	1710
	1785
	1805
	1880
	2000
	1.43
	0.56

	IV
	1710
	1755
	2110
	2155
	2000
	1.43
	0.68

	V
	824
	849
	869
	894
	900
	0.80
	0.06

	VI
	830
	840
	875
	885
	900
	0.74
	0.15

	VII
	2500
	2570
	2620
	2690
	2000
	2.04
	2.70

	VIII
	880
	915
	925
	960
	900
	0.20
	0.59

	IX
	1750
	1785
	1845
	1880
	2000
	1.22
	0.56


Table 4.2: Mapping of TDD frequency bands to simulation frequency

	TDD Frequency Band
	UL/DL frequencies (MHz)
	Simulation frequency

(MHz)
	Path loss difference (dB)

	
	lowest
	highest
	
	lowest frequency
	highest frequency

	a
	1900
	1920
	2000
	0.47
	0.37

	
	2010
	2025
	2000
	0.05
	0.11

	b
	1850
	1910
	2000
	0.71
	0.42

	
	1930
	1990
	2000
	0.32
	0.05

	c
	1910
	1930
	2000
	0.42
	0.32

	d
	2570
	2620
	2000
	2.29
	2.46


It can be observed that the difference of path loss between simulation frequency and operating frequency (except FDD band VII and TDD band d) is in the worst case less than 0.8 dB for the downlink and less the 1,5 dB for the uplink. Hence the mapping of operating frequency to simulation frequency will provide valid results.

The validity of simulations performed at 2 GHz for the 2.6 GHz band VII was already analyzed in TR 25.810. Considering the expected higher antenna gain in the 2.6 GHz band the difference in path loss is in the order of 1 dB what is comparable to the other frequency bands. 

4.1
Interference scenarios

This chapter should cover how the interference scenarios could occur e.g. BS-BS, UE-BS etc.

4.2 Antenna Models

This chapter contains the various antenna models for BS and UE

4.2.1 BS antennas

4.2.1.1 BS antenna radiation pattern

The BS antenna radiation pattern to be used for each sector in 3-sector cell sites is plotted in Figure 4.1. The pattern is identical to those defined in [1], [2] and [4]:
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Figure 4.1: Antenna Pattern for 3-Sector Cells

4.2.1.2 BS antenna heights and antenna gains for macro cells
Antenna heights and gains for macro cells are given in table 4.3.

Table 4.3: Antenna height and gain for Macro Cells

	
	Rural Area
	Urban Area

	
	900 MHz
	2000 MHz
	900 MHz

	BS antenna gain (dBi) (including feeder loss)
	15
	15
	12

	BS antenna height (m)
	45
	30
	30


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 4.2), with wrap around. The number of sites shall be equal to or higher than 19.  [2] [4].
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Figure 4.2: Single operator cell layout

4.4.2 Multi operator / Multi layer cell layouts

4.4.2.1 Uncoordinated macro cellular deployment

For uncoordinated network simulations, identical cell layouts for each network shall be applied, with worst case shift between sites. Second network’s sites are located at the first network’s cell edge, as shown in Figure 4.3 [2].
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Figure 4.3: Multi operator cell layout - uncoordinated operation

4.4.2.2 Coordinated macro cellular deployment

For coordinated network simulations, co-location of sites is assumed; hence identical cell layouts for each network shall be applied [2].
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Figure 4.4: Multi operator cell layout - coordinated operation

4.5 Propagation conditions and channel models

This chapter the definition of channel models, propagation conditions for various environments e.g. urban, suburban etc.

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 4.4: Minimum Coupling Losses

	Environment
	Scenario
	MCL

	Macro cell Urban Area
	BS ( UE
	70 dB

	Macro cell Rural Area
	BS ( UE
	80 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 – Urban Area

Macro cell propagation model for urban area 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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4.5.3 Macro cell propagation model – Rural Area

For rural area, the Hata model was used in the work item UMTS900[2], this model can be reused:

L (R)=  69.55 +26.16log10(f)–13.82log10(Hb)+[44.9-6.55log10(Hb)]log(R)  – 4.78(Log10 (f))2+18.33 log10 (f) -40.94 

where:


R is the base station-UE separation in kilometres


f is the carrier frequency in MHz


Hb is the base station antenna height above ground in metres

Considering a carrier frequency of 900MHz and a base station antenna height of 45 meters above ground 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: 
This model is designed mainly for distance from few hundred meters to kilometres. This model is not very accurate for short distances.

4.6 Base-station model

This chapter covers the fundamental BS properties e.g. output power, dynamic range, noise floor etc.

4.7 UE model

This chapter covers the fundamental UE properties e.g. output power, dynamic range, noise floor etc.

4.8 RRM models

This chapter contains models that are necessary to study the RRM aspects e.g. 

4.8.1 Measurement models

xxxx

4.8.2 Modelling of the functions

xxxx

4.9 Link level simulation assumptions

This chapter covers L1 aspects and assumptions (e.g. number of HARQ retransmissions) etc.

4.10 System simulation assumptions

This chapter contains system simulation assumptions e.g. Eb/No values for different services, activity factor for voice, power control steps, performance measures (system throughput, grade of service), confidence interval etc. 

4.10.1 System loading

xxxx

5 Methodology description

This chapter describes the methods used for various study items e.g. deterministic analysis for BS-BS interference, Monte-Carlo simulations and dynamic type of simulations for RRM.

5.1 Methodology for co-existence simulations

Decision on simulation methodology:

Short term decision on simulation methodology to be used during the Study Item phase:

It was agreed to base short term system simulation methodology on snapshot to ensure the possibility of early availability of simulation results. Detailed parameters and settings are for FFS.

Long term decision on simulation methodology to be used during the work item phase:

It was agreed that the system simulation methodology to be used during the Work Item phase is FFS. A decision shall be made once first results are available and a better estimate is possible as to which simulation methodology is deemed appropriate for system evaluation.
6 System scenarios

This chapter contains the system scenarios defined based upon the models described above designed for the interference studies, RRM studies etc

6.1 Co-existence scenarios

Table 6.1 summarizes the proposed initial simulation scenarios. This list is tentative and represents the actual status of the discussion. The list will be reviewed when the work on the simulation scenarios progresses. Uncoordinated deployment is assumed for all these simulation scenarios. 

Table 6.1; Summary of simulation scenarios

	Aggressor system
	Victim system
	Simulation frequency
	Environment
	Cell Range
	Priority

	10 MHz LTE
	10 MHz LTE
	2000 MHz
	Urban Area
	500 m
	high

	5 MHz LTE
	20 MHz LTE
	2000 MHz
	Urban Area
	500 m
	lower

	5 MHz LTE
	UTRAN
	2000 MHz
	Urban Area
	500 m
	high

	[1.25] MHz LTE
	GERAN
	900 MHz
	Rural Area
	2000 m
	lower

	20 MHz LTE
	UTRAN
	2000 MHz
	Urban Area
	500 m
	lower


7 Results

7.1 Radio reception and transmission

7.2
RRM

Annex <A> (informative):
Change history

	Change history

	Date
	TSG #
	TSG Doc.
	CR
	Rev
	Subject/Comment
	Old
	New

	2005-11
	RAN4 #37
	R4-051134
	
	
	TR created
	
	

	2006-02
	RAN4 #38
	R4-060353
	
	
	Approved Documents included:R4-060301, R4-060347, R4-060348, R4-060349, R4-060350, R4-060351, R4-060352
	
	0.1.0

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	





_1199085770.xls
Chart1

		-180

		-175

		-170

		-165

		-160

		-155

		-150

		-145

		-140

		-135

		-130

		-125

		-120

		-115

		-110

		-105

		-100

		-95

		-90

		-85

		-80

		-75

		-70

		-65

		-60

		-55

		-50

		-45

		-40

		-35

		-30

		-25

		-20

		-15

		-10

		-5

		0

		5

		10

		15

		20

		25

		30

		35

		40

		45

		50

		55

		60

		65

		70

		75

		80

		85

		90

		95

		100

		105

		110

		115

		120

		125

		130

		135

		140

		145

		150

		155

		160

		165

		170

		175

		180



Horizontal Angle - Degrees

Gain - dB

-20

-20

-20

-20

-20

-20

-20

-20

-20

-20

-20

-20

-20

-20

-20

-20

-20

-20

-19.8367346939

-17.693877551

-15.6734693878

-13.7755102041

-12

-10.3469387755

-8.8163265306

-7.4081632653

-6.1224489796

-4.9591836735

-3.9183673469

-3

-2.2040816327

-1.5306122449

-0.9795918367

-0.5510204082

-0.2448979592

-0.0612244898

0

-0.0612244898

-0.2448979592

-0.5510204082

-0.9795918367

-1.5306122449

-2.2040816327

-3

-3.9183673469

-4.9591836735

-6.1224489796

-7.4081632653

-8.8163265306

-10.3469387755

-12

-13.7755102041

-15.6734693878

-17.693877551

-19.8367346939

-20

-20

-20

-20

-20

-20

-20

-20

-20

-20

-20

-20

-20

-20

-20

-20

-20

-20



Sheet1

		

		-180		-20

		-175		-20

		-170		-20

		-165		-20

		-160		-20

		-155		-20

		-150		-20

		-145		-20

		-140		-20

		-135		-20

		-130		-20

		-125		-20

		-120		-20

		-115		-20

		-110		-20

		-105		-20

		-100		-20

		-95		-20

		-90		-19.8367346939

		-85		-17.693877551

		-80		-15.6734693878

		-75		-13.7755102041

		-70		-12

		-65		-10.3469387755

		-60		-8.8163265306

		-55		-7.4081632653

		-50		-6.1224489796

		-45		-4.9591836735

		-40		-3.9183673469

		-35		-3

		-30		-2.2040816327

		-25		-1.5306122449

		-20		-0.9795918367

		-15		-0.5510204082

		-10		-0.2448979592

		-5		-0.0612244898

		0		0

		5		-0.0612244898

		10		-0.2448979592

		15		-0.5510204082

		20		-0.9795918367

		25		-1.5306122449

		30		-2.2040816327

		35		-3

		40		-3.9183673469

		45		-4.9591836735

		50		-6.1224489796

		55		-7.4081632653

		60		-8.8163265306

		65		-10.3469387755

		70		-12

		75		-13.7755102041

		80		-15.6734693878

		85		-17.693877551

		90		-19.8367346939

		95		-20

		100		-20

		105		-20

		110		-20

		115		-20

		120		-20

		125		-20

		130		-20

		135		-20

		140		-20

		145		-20

		150		-20

		155		-20

		160		-20

		165		-20

		170		-20

		175		-20

		180		-20





Sheet1

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Horizontal Angle - Degrees

Gain - dB

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet2

		





Sheet3

		






_1199097415.unknown

_1199197394.unknown

_1201643038.unknown

_1201664552.unknown

_1199197851.unknown

_1199180937.unknown

_1199097406.unknown

_1011106586.unknown

_1032258691.unknown

_1011106544.unknown

