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1. Introduction

In RAN#72 meeting, the following conclusion is captured in the meeting report [].
Conclusion: RAN4 is tasked to discuss the inter-cell synchronisation for MBMS/eMBMS under TEI for REL-14
In this contribution, we will provide the discussion on the cell synchronisation evaluation for MBMS.

2. Discussion
The UE supporting MBMS service is allowed to simultaneously receive the same MBSFN signal which is transmitted from all the cells in the MBMS service area. Proper delivery of MBMS relies on the ability to synchronize the transmission from all the cells in the MBMS service area in order to create a constructive interference. Therefore, it is particularly important to maintain low cell synchronisation error among the transmitting cells. Both system and link level simulations are provided for investigating the impact of cell synchronisation error on MBMS service quality.
2.1. System simulation
System simulations are performed to collect the multi-path delay profiles (PDP) of UE received signals from surrounding cells, which are used for the link level evaluation for MBMS services. Main simulation parameters are shown in table 1.
Table 1: System simulation setup and parameters for evaluation
	Parameter
	Setting

	Cell Layout
	19*3 cells

	Inter-site distance (ISD)
	1732 m

	Maximum node transmit power
	46 dBm

	Number of carrier frequencies
	1

	Frequency / bandwidth
	800MHz, 10 MHz

	Cyclic prefix
	Normal

	Channel model, UE speed
	ITU, 120 km/h

	Number of TX ( RX antennas
	2(2

	Antenna gains & configuration
	three-cell, 17 dBi incl. connector loss, 3D pattern

	Traffic model
	Full buffer, full load

	Path loss & Shadow fading
	ITU RMa [referring to Table B.1.2.1-1 in TR36.814]

	Penetration loss (for all UEs)
	0 dB

	Number of UEs per macro cell
	10

	UE distribution
	Uniform 


To evaluate the impact of inter-cell synchronization on MBMS service quality, different cell transmit timing errors (Terror) are assumed as following.

· Terror = 0us (Perfectly synchronized)

· Terror =±1.5us

· Terror =±3.0us

· Terror =±5.0us

Based on the simulation assumptions in table 1, the multi-path delay profiles (PDP) of UEs are evaluated and shown as follows.
2.1.1. PDP of UE with Terror = 0us
	UE with 5th-tile SINR
	UE with 50th-tile SINR
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	UE with 95th-tile SINR
	

	[image: image3.png]Power(dBm)

100

20

140
0

95% SINR UE PDP - with no delay error

1 [ [
Delay(microsecond)

10

14





	


2.1.2. PDP of UE with Terror = ±1.5us
	UE with 5th-tile SINR
	UE with 50th-tile SINR
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	UE with 95th-tile SINR
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2.1.3. PDP of UE with Terror = ±1.5us
	UE with 5th-tile SINR
	UE with 50th-tile SINR

	[image: image7.png]Power(dBm)

100
20

140

5% SINR UE PDP - with 3 microsecand delay error

2 4

[ [
Delay(microsecond)

10

12

14





	[image: image8.png]Power(dBm)

100

-150
0

50% SINR UE PDP - with 3 microsecand delay error

5 10
Delay(microsecond)

15
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2.1.4. PDP of UE with Terror = ±5.0us
	UE with 5th-tile SINR
	UE with 50th-tile SINR
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	UE with 95th-tile SINR
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2.2. Link Level simulation
For link level simulation, the characteristics of propagation channel is based on the multi-path delay profiles (PDP) derived from system simulation. Hence, the performance of MBSFN downlink transmission provided in this section.
3. Conclusions

In this paper, we discuss the impact of cell synchronization error on MBMS service quality and the potential impacts are evaluated, which suggest considering defining the cell synchronization requirements for MBMS services.
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