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1 Introduction

A new WI: Evolved Multimedia Broadcast Multicast Service (eMBMS) enhancement for LTE was approved at RAN plenary #71 meeting [1]. One of the objectives is as following:
· Specify means of using a longer cyclic prefix (e.g. greater than 33.33µs) for use in a mixed unicast/eMBMS carrier for large SFN delay spread environment (e.g. 15km or larger inter-site distance), which guarantees coexistence of the legacy and new prefixes on the same carrier, while achieving a spectral efficiency of at least 2 bps/Hz. This objective includes evaluation.
In this contribution, we will discuss the simulation settings for eMBMS performance evaluation and the corresponding evaluation methodology.
2 Simulation settings
To evaluate the eMBM performance, simulation settings need be calibrated firstly. Some important assumptions are discussed in the following.
· Scenario

Three scenarios could be defined according to the position of receiver.
· Scenario 1: Outdoor portable handheld;
· Scenario 2: Indoor portable handheld;
· Scenario 3: Mixed indoor and outdoor portable handheld.
In scenario 3, different candidate UE distribution ratios can be considered, e.g. 80% indoor UE and 20% outdoor UE, or 50% indoor UE and 50% outdoor UE.
Proposal 1: Three scenarios: outdoor portable handheld, indoor portable handheld and mixed indoor and outdoor portable handheld are evaluated for eMBMS.

· Carrier Frequency 

For eMBMS transmission, large coverage is expected, and this can be achieved by increasing transmission power or using lower frequencies based on current specifications. However, increasing transmission power may lead to problems such as increased interference. Using lower frequencies is a better way due to its good propagation performance and small penetration loss. So, a lower frequency such as 700MHz is preferred in the simulation.
Proposal 2: Lower frequency such as 700MHz is adopted for eMBMS evaluations.
· Path loss model

In low frequency bands, e.g.700MHz or 800MHz, the path loss is smaller than that in high frequency bands. The existing path loss model used by 3GPP may not be accurate for the frequency bands of 700MHz or 800MHz. Hata-Okumura model is widely used by broadcasting system for evaluations. This model is applicable for the frequency range between 150MHz and 1500MHz, and the base station antenna height of 30m~200m. The path loss model for urban scenario is as follow:
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(m) is the antenna height of UE, and 
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(Km) is the distance between the base station and UE.

For rural scenario, the path loss model is modified as follow:

[image: image6.wmf]2

()()()4.78(log)18.33log40.94

cc

LruraldBLurbanff

=-+-








(2)
Proposal 3: Hata-Okumura model is used as the path loss model for eMBMS evaluations.
· CP length

We propose to evaluate the performance based on the existing CP lengths, which means that the CP length is 16.67us (for 15 kHz subcarrier spacing) or 33.33us (for 7.5 kHz subcarrier spacing). 
Proposal 4: Existing CP length(s) defined in current specifications is assumed for eMBMS evaluations.
· Inter-Site Distance (ISD)
The targets of large coverage and high spectral efficiency should be fulfilled simultaneously by eMBMS enhancements for LTE. As a result, spectral efficiency needs be evaluated assuming a large ISD. In existing networks, larger than 1732m ISD is rarely deployed, and 1732m has been widely assumed by simulations in LTE as the upper bound of the ISD value. So, 1732m ISD could be adopted in the simulation.
Proposal 5: ISD of 1732m is assumed for eMBMS evaluations.
Other simulation parameters can be found in Table 1 and Table 2 in Appendix.
3 Evaluation methodology
Similar to MBMS performance evaluations in LTE Release 8, the performance metric for eMBMS evaluations is spectral efficiency (bps/Hz) which is defined based on a quality requirement of 1% BLER and an area coverage requirement of 95%.
The MBSFN RS patterns for both 15kHz subcarrier spacing and 7.5kHz subcarrier spacing are defined in TS 36.211[2]. The RS overhead should be taken into account in the computation of spectral efficiency. The scaling factor used for computation of spectral efficiency is defined in [3]. Particularly for 15kHz subcarrier spacing, the spectral efficiency is scaled by:

600 subcarriers x 12 OFDM symbols / 1ms / 10MHz x (1 - 0.125) = 63%.

4 Conclusions
In this contribution we discuss the simulation parameters used for eMBMS performance evaluations. Based on the above analysis, we propose that:
Proposal 1: Three scenarios: outdoor portable handheld, indoor portable handheld and mixed indoor and outdoor portable handheld are evaluated for eMBMS.

Proposal 2: Lower frequency such as 700MHz is adopted for eMBMS evaluations.
Proposal 3: Hata-Okumura model is used as the path loss model for eMBMS evaluations.
Proposal 4: Existing CP length(s) defined in current specifications is assumed for eMBMS evaluations.
Proposal 5: ISD of 1732m is assumed for eMBMS evaluations
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Appendix  System simulation parameters
Table 1. System simulation parameters

	Parameter
	Assumption

	Cellular Layout
	Hexagonal grid, 19 cell sites, 3 sectors per site

	Inter-site distance
	1732m

	Distance-dependent path loss
	Hata-Okumura model with urban/rural scenario

	Lognormal Shadowing
	Typical shadow fading
StandardDeviationNLos：8dB
StandardDeviationLos：4dB

	Penetration Loss  
	10 dB (indoor)
0 dB (outdoor)

	Channel model
	TU6

	UE speeds of interest
	3Km/h

	Total BS TX power (Ptotal)
	46 dBm 

	Antenna Bore-sight points toward flat side of cell (for 3-sector sites with fixed antenna patterns)
	


	Users dropped uniformly in entire cell
	


	Minimum distance between UE and cell
	>= 35 meters 

	Antenna Height

	BS：32m
UE：1.5m

	Carrier frequency
	700 MHz

	CP length
	16.67us, 33.33us

	antenna gain
	BS：14 dBi

UE：0 dBi

	Noise Figure 
	9 dB 

	Antenna number
	BS: 1
UE: 2 

	ReceiverType
	MRC


Table 2.  Definitions of base station antenna parameters
	Parameter
	Assumption

	Antenna pattern (horizontal)

(For 3-sector cell sites with fixed antenna patterns)
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 = 70 degrees,  Am = 25 dB 

	Antenna pattern (vertical)

(For 3-sector cell sites with fixed antenna patterns)
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 = 10,  SLAv = 20 dB

The parameter 
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is the electrical antenna downtilt. The value for this parameter, as well as for a potential additional mechanical tilt, is not specified here, but may be set to fit other RRM techniques used. For calibration purposes, the values 
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= 6 degrees may be used. 

	Combining method in 3D antenna pattern
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	In addition to the antenna bore-sight orientation in TR25.814 (center direction points to the flat side), an optional orientation as shown can be used if needed in Coordinated Multipoint study (i.e., point to corners) for 3GPP internal evaluations
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