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1 Introduction
This T-doc looks into the two highest priority co-existence scenarios listed in [1] and they are:
· Scenario 1: 5 MHz E-UTRA – UTRA (victim) downlink

· Scenario 2: 10 MHz E-UTRA – 10MHz E-UTRA (victim) downlink

The simulation assumptions are described in Section 2, the coexistence scenarios are summarised in Section 3, the simulation results are presented in Section 4 and Section 5 gives the conclusion.
2 Simulation Assumptions

2.1 Antenna Models

The antenna model shall follow that described in Section 4.2 of [1].  For ease of reference, the details of the antenna model of [1] are repeated here.

2.1.1 BS antennas

The BS antenna radiation pattern to be used for each sector in 3-sector cell sites is plotted in Figure 1. The pattern is defined as:
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 is the 3dB beam width which corresponds to 65 degrees, and 
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Figure 1: Antenna Pattern for 3-Sector Cells

2.1.2 UE antennas

The UE antenna is omni-directional with 0 dBi antenna gain.
2.2 Base Station Parameters
The BS parameters for 3.84 Mcps UTRA TDD and E-UTRA TDD are similar to those of UTRA FDD in [1].  Here the maximum power per DL traffic channel is determined by the number of downlink channels present in the timeslot.  It is possible to allocate maximum BS power to a single DL traffic channel in a timeslot.  This is summarised in Table 1, here the differences from FDD parameters in [1] are highlighted in yellow.
Table 1: UTRA TDD and E-UTRA TDD reference base station parameters

	Parameter
	UTRA TDD
	E-UTRA TDD

	Maximum BS Power
	43 dBm
	43 dBm for 1.25, 2.5 and 5 MHz carrier

46 dBm for 10, 15 and 20 MHz carrier

	Max power per DL traffic channel
	Up to the maximum base station transmit power may be assigned to each timeslot and users may be multiplexed between timeslots
	12 DL traffic channel per timeslot where each DL traffic max power = 32 dBm

	Noise Figure
	5 dB
	5 dB


2.3 UE Parameters

The UE parameters are described in Table 2.  
Table 2: UTRA TDD and E-UTRA TDD reference UE parameters

	Parameter
	UTRA TDD
	E-UTRA TDD

	Maximum UE Power
	21 dBm
	24 dBm

	Minimum UE power
	-50 dBm
	-30 dBm

	Noise Figure*
	9 dB and 7 dB
	9 dB and 7 dB


* NOTE: The TDD UE does not have a duplexer and hence has a lower Noise Figure than a FDD UE.  For alignment purpose the Noise Figure of 9 dB will be simulated in addition to the 7 dB Noise Figure as separate scenarios for comparison.
2.4 Services (Downlink)
Only downlink scenarios are considered in this T-doc.

The UTRA-TDD scenario shall use the 3.84 Mcps TDD option running HSDPA since most 3.84Mcps TDD deployments service data traffic.  The scheduler shall be Round Robin with full buffer traffic model.  Since the simulation is snapshot based (in line with Section 5.1 of [1]), the Round Robin scheme will be similar to picking a random sample of users in every snapshot.  The scheduler will assign one DL traffic channel per user.  The throughput is derived from the HSDPA link level results in Section 5.2.2 of [2] and is found to match a truncated Shannon bound with an attenuation of 0.35.  The HSDPA UTRA TDD throughput is normalised to 15 timeslots and the spectral efficiency is found assuming a bandwidth of 5MHz. The spectral efficiency in Table 3 is presented as a function of the SINR in a timeslot. Figure 2 shows the UTRA TDD spectral efficiency as a function of SINR in a timeslot and the attenuated Shannon approximation.  Note that Rx Diversity is not employed here.
Table 3: SINR in a timeslot to spectral efficiency mapping
	SINR in timeslot (dB)
	spectral efficiency (bps / Hz)

	-4.6
	0.11

	-1.6
	0.22

	1.5
	0.44

	3.8
	0.66

	7.5
	0.99

	10.8
	1.32

	16.8
	1.99
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Figure 2: Throughput per DL Channel vs. SINR for Downlink TDD-UTRA (HSDPA)

The attenuated Shannon approximation to UTRA TDD spectral efficiency is based on the approach used for E-UTRA. The maximum spectral efficiency is derived assuming a code rate of 0.9 and 16QAM modulation. The Shannon approximation to UTRA TDD spectral efficiency is:
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where the following parameters are applied:

Table 4 - Parameters describing baseline UTRA TDD performance

	Parameter
	DL
	Notes

	α, attenuation 
	0.35
	Represents implementation losses

	SNIRMIN, dB
	-4.6
	Based on QPSK, 1/12 rate (DL) without Rx Diversity

	ThruMAX, bps/Hz
	2.38
	Based on 16QAM rate 0.9 (DL)


For E-UTRA a Round Robin scheduler with full buffer traffic shall be simulated.  In the downlink one frequency resource block (375 kHz) shall be used per user or 12 frequency resource blocks in 5 MHz.  The SIR target requirements for each level of throughput shall be mapped using a shifted and truncated Shannon bound curves as specified in Annex A of [1].

2.5 General Parameters
A snapshot based simulation is used inline with Section 5.1 of [1].  The general system level parameters used for the simulation are summarised in Table 4.  The general simulation assumptions are aligned with those in [1].
Table 5: General simulation parameters

	Parameter
	Unit
	Value

	Carrier frequency
	MHz
	2000

	Frequency reuse
	-
	1

	Environment
	-
	Urban

	Deployment
	-
	Uncoordinated macro cellular 

	Propagation model (Section 4.5.2 of [1])
	dB
	40×(1-0.004×Dhb) × Log10(R) – 18 × Log10(Dhb) + 21×Log10(f) + 80

R = BS-UE separation in km, f = carrier frequency in MHz and Dhb = BS antenna heights in metres measured from the average rooftop level.

	Log-normal shadow standard deviation
	dB
	10

	MCL
	dB
	70

	Cell Range 
	m
	500

	Number of sites (with wrap around)
	-
	19

	BS antenna height
	m
	30

	BS antenna gain including feeder loss
	dBi
	15

	UE antenna gain
	dBi
	0

	Power Control
	-
	None


3 Simulation Scenarios

The scenarios are described in Table 6, which conforms to the priority highlighted in co-existence scenarios in Section 6.1 of [1].  The difference for UTRA TDD is that the UTRA victim service is HSDPA packet traffic instead of speech traffic (for the reasons previously presented in section 2.4).

Table 6: Simulation scenarios

	Scenario
	Aggressor
	Victim
	Other Parameters

	1
	5 MHz E-UTRA (12 Frequency Resource Blocks)
	5 MHz UTRA-TDD (HSDPA)
	UE Noise Figure 7 dB.  

	2
	5 MHz E-UTRA (12 Frequency Resource Blocks)
	5 MHz UTRA-TDD (HSDPA)
	UE Noise Figure 9 dB.  

	3
	10 MHz E-UTRA (24 Frequency Resource Blocks)
	10 MHz E-UTRA
	UE Noise Figure 7 dB

	4
	10 MHz E-UTRA (24 Frequency Resource Blocks)
	10 MHz E-UTRA
	UE Noise Figure 9 dB


In all scenarios, the reference throughput shall be the victim’s average and 5% CDF downlink throughput of the UE without any external interference from the aggressor.  The simulation results shall be the throughput loss as a percentage of the reference throughput vs. ACIR.

4 Results

The throughput loss vs. ACIR for 5 MHz E-UTRA aggressor to 5 MHz UTRA victim is plotted in Figure 3 for a 9dB UE noise figure and in Figure 4 for a 7dB noise figure.  Figure 4 is the throughput loss vs. ACIR for 10 MHz E-UTRA aggressor to 10 MHz E-UTRA victim.
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Figure 3: Throughput loss of victim (5 MHz UTRA-TDD with 5 MHz E-UTRA aggressor, 9dB UE noise figure)
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Figure 4: Throughput loss of victim (5 MHz UTRA-TDD with 5 MHz E-UTRA aggressor, 7dB UE noise figure)

Table 7 is a summary of the UTRA TDD downlink capacity loss due to an interfering E-UTRA carrier as a function of ACIR for all simulated scenarios.
Table 7 - Downlink throughput capacity loss for 5 MHz UTRA-TDD (Victim) with 5 MHz E-UTRA aggressor
	ACIR (dB)
	UTRA TDD capacity loss at 5% CDF
	UTRA TDD Average capacity loss

	
	7 dB Noise Figure
	9 dB Noise Figure
	7 dB Noise Figure
	9 dB Noise Figure

	25
	20.3%
	20.3%
	5.2%
	5.2%

	30
	10.8%
	10.8%
	2.8%
	2.8%

	35
	5.4%
	5.4%
	1.3%
	1.3%

	40
	2.6%
	2.6%
	0.7%
	0.7%

	45
	0.85%
	0.85%
	0%
	0%
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Figure 5: Throughput loss of victim (10 MHz E-UTRA-TDD with 10 MHz E-UTRA aggressor, 9dB UE noise figure) 
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Figure 6: Throughput loss of victim (10 MHz E-UTRA-TDD with 10 MHz E-UTRA aggressor, 7dB UE noise figure) 

Table 8 is a summary of the E-UTRA TDD downlink capacity loss due to an interfering E-UTRA carrier as a function of ACIR for all simulated scenarios.

Table 8 - Downlink throughput capacity loss for 10 MHz E-UTRA-TDD (Victim) with 10 MHz E-UTRA aggressor
	ACIR (dB)
	E-UTRA TDD capacity loss at 5% CDF
	E-UTRA TDD Average capacity loss

	
	7 dB Noise Figure
	9 dB Noise Figure
	7 dB Noise Figure
	9 dB Noise Figure

	25
	20.3%
	20.3%
	5.3%
	5.3%

	30
	10.8%
	10.8%
	2.8%
	2.8%

	35
	5.5%
	5.4%
	1.5%
	1.4%

	40
	2.5%
	2.6%
	0.7%
	0.7%

	45
	1.06%
	0.85%
	0.2%
	0.2%


The results show that there is no significant difference in results for UE Noise Figure of 7 dB and 9 dB for all scenarios. Furthermore, there is no significant difference in the throughput loss results between the UTRA TDD victim and E-UTRA TDD victim since both cases are interference limited and use a similar packet-based service type.  At an ACIR of 30 dB, the average throughput loss is less than 5% in all scenarios.  This shows that coexistence in both scenarios is feasible.
5 Conclusion

The coexistence of E-UTRA with UTRA TDD (HSDPA) and E-UTRA are investigated using a snapshot based simulation.  The simulation results show that coexistence in both scenarios is feasible.  It is proposed to include these simulation assumptions and results into the E-UTRA RF System Scenarios Technical Report.
6 References

[1]
R4-06064 ”TR – E-UTRA Radio Frequency (RF) System Scenarios, V0.3.0”,  RAN4#39, Shanghai, China, 8-12 May 2006.

[2]
TR25.895 “Analysis of higher chip rates for UTRA TDD evolution.”

_1011106586.unknown

_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

		






_1206199128.unknown

_1032258691.unknown

_1011106544.unknown

