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1 Introduction

In RAN#33 plenary meeting and last Seoul meeting, the operator proposes [1], [2] further work for LTE MBMS, especially for LTE MBMS in dedicated carrier. The hopefully related work includes: the further optimization in physical layer parameters for MBMS dedicated cell, whether need to use multi-antenna etc.

In this contribution we compare the system performance between single-antenna scenario and multi-antenna scenario. We focus on the behaviour of dual-port (‘Rx diversity’) receiver operation, and some simulation results based-on SCM channel model are presented. The elementary evaluations according to these simulations are summarized.

2 Discussion
2.1 The performance comparison between single-antenna scenario and multi-antenna scenario
2.1.1 Simulation Assumption

In order to gain better coverage performance, the system deployment of LTE MBMS dedicated cell may use single antenna or multi antenna. This section we make some performance comparison under single antenna platform and multi-antenna platform for LTE MBMS dedicated cell. The objective is to provide an evaluation of CDF vs. SINR to support SFN over multiple cells sites characteristic of a cellular system. The performance criterion used here is coverage (90%) vs. SINR.
Table 1 summarizes the simulation assumption, and the simulations are based on OFDM emulation platform. 

	Cell layout
	Macro cell, 19 cells, 3 sectors per cell

	Bandwidth
	5MHz

	Cell radius
	1km, 2.5km, 5km 

	Distance dependent path loss
2-GHz carrier freq.
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	Sampling Frequency
	7.68MHz

	Symbol Duration
	66.67us

	FFT Size
	512

	# of used Sub-Carriers
	300

	Modulation coding scheme
	Turbo, QPSK, 1/2

	BS transmission power
	49, 53 dBm 

	BS antenna gain plus cable loss
	14 dBi

	BS height
	100m

	UE speed
	30km/h

	UE antenna gain
	0 dBi

	UE noise figure
	9 dB

	UE height
	1.5 m

	# of UE each cell
	500

	Penetration loss
	20 dB

	Shadowing standard deviation 
	8 dB 

	Channel model
	TU ——Single-antenna(1x2)

SCM ——Multi-antenna(2x2)

	Antenna Pattern
	70degree sectored beam

	Thermal Noise
	-174 dBm/Hz

	Inter-cell synchronization
	Perfect


Table1 simulation assumption of single antenna scenario and multi-antenna scenario

2.1.2 Simulation Evaluations 
We simulate two kinds of transmit antenna scenarios, that is one transmit antenna/two receiver antennas and two transmit antennas/two receiver antennas, and the cell radius and transmit power are 1km/2.5km/5km and 49dbm/53dbm, respectively. Figure1~3 show our elementary simulation results.
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Figure 1 CDF vs. SINR: Tx Power 49/53 dBm, BS height 100m, Cell radius 1km (20 dB penetration loss)
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Figure 2 CDF vs. SINR: Tx Power 49/53 dBm, BS height 100m, Cell radius 2.5km (20 dB penetration loss)
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Figure 3 CDF vs. SINR: Tx Power 49/53 dBm, BS height 100m, Cell radius 5km (20 dB penetration loss)
From the simulation results, we see that on the same assumption of base-station height, transmission power and cell radius, in order to reach the nearly same coverage, SINR in multi-antenna scenario is much better than SINR in single-antenna scenario. Besides, on the same assumption of cell radius, transmission power and base-station height, the coverage proportion of UE in multi-antenna scenario is much larger than that of UE in single-antenna scenario. 

2.2 The influence of CP length for larger radius cell
2.2.1 Simulation Assumption
In order to investigate the influence of CP length to the larger coverage, we have studied the different deployment scenarios including the different cell radius, i.e. from 1km to 5km, and different BS height, i.e. 50m, 100m, 150m, 200m, respectively. The radio channel model is 2x2 Space Channel Model (SCM), and the CP Length is 16.67us, 20us, 30us, respectively. Table2 show the system parameters.

Table2: System simulation parameters
	Parameter
	Value

	Carrier frequency
	2GHz

	Bandwidth
	5Mhz

	# of used tones
	300

	Noise figure
	9dB

	Channel model
	SCM

	# of transmit antenna
	2

	# of receiver antennas
	2

	Layout
	Hexagonal grid, 19 cells,3 sectors per cell

	Cell Radius
	1km, 2.5km, 5km

	Pathloss
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	Shadow fading standard deviation
	8dB

	Penetration loss
	20dB

	BS transmission power
	49dBm、53dBm

	BS antenna gain
	14dBi

	Sector antenna pattern
	70degree sectored beam

	BS height
	50m、100m、150m、200m

	UE height
	1.5m

	UE speed
	30Km/h

	Thermal Noise
	-174dBm/Hz

	Cyclic prefix length
	16.67us, 20us, 30us

	Modulation coding scheme
	Turbo, QPSK, 1/2

	Inter-cell synchronization
	Perfect


2.2.2 Simulation Methodology
Because the adjacent cells transmit the same service in the same frequency band in SFN network, so being different from the unicast network, the signals from the adjacent cells are not entirely the interference signals. According to the transmission feature, the signals meeting the delay time requirement are the useful signal, and they will not bring ISI. In the meantime, It is different from the conventional OFDM network concept, in LTE MBMS dedicated network, to some extent, the path-signals larger than some delay time can improve QOS in UE. The ability of receiving and combining multi-path signal is decided by UE.

In our simulation we refer [3] annex B as the methodology of combining of multi-path signals in SINR. 
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In the formula above, 
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2.2.3 Simulation Results

Figure 4, figure 5 and figure 6 show the simulation results under the system deployment scenario where the cell radius is 1 kilometre, and BS height is 50m~200m, but CP length is 16.67us, 20us, 30us respectively. From these figures we see the following: 

1) With the increasing of BS height, the network coverage performance becomes better;

2) When the CP length increases, there is no evident gain from the view of CDF (90%) vs. SINR
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Figure4: CDF vs. SINR: CP length=16.67us, cell radius=1km, QPSK
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Figure5: CDF vs. SINR: CP length=20us, cell radius=1km, QPSK
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Figure6: CDF vs. SINR: CP length=30us, cell radius=1km, QPSK

When the cell radius increases to 2.5km, under the same condition of transmit power and BS height, comparing with the performance in 1km cell radius, SINR degrades. But for different cp length, there is also no evident change, that is, with the cp length increases from 20us to 30us, SINR change a little. Figure7, figure 8, figure 9 show the simulation results. 
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Figure7: CDF vs. SINR: CP length=16.67us, cell radius=2.5km, QPSK
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Figure8: CDF vs. SINR: CP length=20us, cell radius=2.5km, QPSK
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Figure9: CDF vs. SINR: CP length=30us, cell radius=2.5km, QPSK

When the cell radius increases to 5km, comparing with the performance in 1km cell radius and 2.5km cell radius, SINR degrades further. But with the cp length increases from 16.67us to 30us, SINR begins to change. Figure10, figure 11, figure 12 show the simulation results. 
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Figure10: CDF vs. SINR: CP length=16.67us, cell radius=5km, QPSK
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Figure11: CDF vs. SINR: CP length=20us, cell radius=5km, QPSK
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Figure12: CDF vs. SINR: CP length=30us, cell radius=5km, QPSK

For the larger cell radius, such as 8km, because of the restriction of network coverage, we no longer simulate further. As for the channel modulation in16QAM, we also see the same results. 

From our elementary study, It is obvious that the performance of network coverage is heavily dependent on the cell radius, the transmit power and the transmit antenna height.

3 Conclusions
From the previous section we see: 

a) The system performance deployed in multi-antenna scenario will be much better than that of the single antenna in LTE MBMS Dedicated cell; 

b) According to the simulation results of the different CP length, we think that when the cell radius is less than 2.5 kilometer, the 16.67us CP length is enough for the service of MBMS Dedicated cell, but the CP length need be reconsidered when the cell radius is larger than 2.5 kilometer;  

c) When the multi-antenna technology is used, and on the condition of higher tower height, larger transmit power, the cell radium of LTE MBMS dedicated cell will reach 5km. 

From the conclusion above, and the previous discussion about the sub-carrier space in [4], we propose to further investigate L1 parameters for LTE MBMS in dedicated carrier.
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