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1. Introduction

The simulation methodology and assumptions of uplink have been agreed in RAN4#40. This document presents simulation results for 10MHz E-UTRA-> E-UTRA TDD UL scenario in urban area with cell range 500m.
2.  UL Simulation assumptions
The following simulation methodology and assumptions are used in this coexistence simulation study, which have been specified in the “E-UTRA Radio Frequency (RF) system scenarios” [1] 
ACLR model: The ACLR model is shown in Table 1.

Table 1. ACLR model for 10MHz E-UTRA -> 10MHz E-UTRA, 8 RBs per UE

	Location of aggressor 8RBs (bandwidth = 8*375 kHz) 
	Adjacent to edge of victim RBs

(bandwidth = 8* 375kHz)
	at least 8 RBs away from edge of victim RBs

	ACLR dBc/8*375 kHz
	30 + X
	42+X

	X serves as the step size for simulations, X = -5, 0, 5, 10 dB


UL Power control:  The following power control equation is used for the uplink coexistence simulations:

Set 
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where Pmax is the maximum transmit power, Rmin is the minimum power reduction ratio to prevent UEs with good channels to transmit at very low power level, L is the path loss for the UE and Lx-ile is the x-percentile path loss (plus shadowing) value. With this power control equation, the x percent of UEs that have the highest pathloss will transmit at Pmax. Finally, 0<(<=1 is the balancing factor for UEs with bad channel and UEs with good channel.
The parameter sets for power control are specified in table 2.

Table 2: Power control algorithm parameter

	Parameter set
	Gamma
	PLx-ile

	
	
	10 MHz bandwidth
	5 MHz bandwidth

	Set 1
	1
	112
	115

	Set 2
	0,8
	129
	133


Other parameter values are Pmax = 24dBm and Rmin = -54dB for 8 RB per UE. 
3. Simulation results
The relative throughput of a victim 10MHz E-UTRA TDD system as a function of ACIR is shown in Figure 1 and Figure 2. Uncoordinated network is assumed. Both 5% and average user throughput are presented. SINR to Throughput look-up table is provided in Annex A. 
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Figure 1.  10MHz E-UTRA TDD UL average user throughput
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Figure 2.  10MHz E-UTRA TDD UL 5% CDF user throughput
4. Conclusions
The simulation results show that there is no problem for the co-existence of 10MHz E-UTRA with another 10MHz E-UTRA TDD system in UL scenario. We proposed the simulation results are included in E-UTRA RF System Scenarios TR
4. References
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Annex A
Link Level Performance Model
A.1   Description

The throughput of a modem with link adaptation can be approximated by an attenuated and truncated form of the Shannon bound. (The Shannon bound represents the maximum theoretical throughput than can be achieved over an AWGN channel for a given SNR). The following equations approximate the throughput over a channel with a given SNR, when using link adaptation: 
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Where:

S(SNIR)     Shannon bound, S(SNIR) =log2(1+SNIR)  bps/Hz
(

Attenuation factor, representing implementation losses
SNRMIN  
Minimum SNIR of the codeset, dB
ThrMAX 
Maximum throughput of the codeset, bps/Hz
SNIRMAX   SNIR at which max throughput is reached S-1(ThrMAX), dB

The parameters α, SNRMIN and THRMAX can be chosen to represent different modem implementations and link conditions. The parameters proposed in table 1 represent a baseline case, which assumes: 
· 1:1 antenna configurations

· AWGN channel model 

· Link Adaptation (see table A-1 for details of highest and lowest rate codes)
· No HARQ
Table A.1 Parameters describing baseline Link Level performance for LTE TDD Co-existence simulations
	Parameter
	UL
	Notes

	(, attenuation 
	0.55
	Represents implementation losses

	SNIRMIN, dB
	-4.9
	Based on BPSK, 1/7 rate

	SNIRMAX, dB
	11.45
	Based on16QAM, 4/5 rate

	ThruMAX, bps/Hz
	2.15
	Based on 16QAM, 4/5 rate


Table A.2 shows the resulting look up table, which is plotted in Figure A.1. Table A.2 gives throughput in terms of spectral efficiency (bps/Hz), and per 375kHz Resource Block (RB), in kbps.

[image: image5.png]SNR, dB

— Shanon

2yl ndyfnoay )




Figure A.1 Throughput vs SNR for Baseline LTE Coexistence Studies
Table A.2 Look-Up-Table of UL Throughput vs SNIR for Baseline LTE-TDD Coexistence Studies
	
	Throughput
	
	Throughput

	SNIR(dB)
	bps/Hz
	kbps per 375kHz RB 
	SNIR(dB)
	bps/Hz
	kbps per 375kHz RB 

	-6
	0
	0
	5
	1.13
	424.33

	-5
	0
	0
	6
	1.27
	477.77

	-4
	0.27
	99.72
	7
	1.42
	533.74

	-3
	0.32
	120.88
	8
	1.58
	591.89

	-2
	0.39
	145.55
	9
	1.74
	651.92

	-1
	0.46
	173.96
	10
	1.90
	713.51

	0
	0.55
	206.25
	11
	2.07
	776.41

	1
	0.65
	242.48
	12
	2.15
	805.07

	2
	0.75
	282.58
	13
	2.15
	805.07

	3
	0.87
	326.43
	14
	2.15
	805.07

	4
	1.00
	373.78
	15
	2.15
	805.07
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