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1. Introduction

This is an updated resubmission of tdoc R1-040063 that was not treated at the Rel-6 ad hoc in Espoo due to lack of time.

In previous contributions [1][2], we presented geometry CDF and coverage estimates for MBMS in the urban macrocellular environment. In this contribution, we present a geometry CDF that in our view is applicable to the urban microcellular environment. The coverage figures themselves are presented in the companion paper [3], for various channel types, using the reported geometry distribution. A text proposal for TR25.803 on both the geometry and coverage aspects is given in [4].
Finally, we draw the attention of the interested parties to Tdoc [10], which discusses an apparent error in the COST 231 Walfisch-Ikegami pathloss model. The simulation results presented in this contribution are based on a corrected version of this model.
2. Geometry Distribution Results

The distribution of geometry is shown in figure 1, and it has been obtained using the simulation assumptions shown in Annex A. As can be seen, the coverage of 95% is obtained at the geometry value of –1.5 dB.

3. Conclusion

We have proposed a geometry distribution to aid the estimation of MBMS coverage in the urban microcellular environment. The coverage figures, based on our geometry CDF are provided in the companion paper [3] and the associated text proposal can be found in [4].
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Figure 1  Geometry CDF for the microcellular environment. (The bottom figure shows the most relevant range of geometry values.)

Annex A: Simulation Assumptions

A.1 General

The assumptions used in obtaining the geometry CDF are listed in table 1. They correspond to typical simulation parameters for the Manhattan grid that can be found in a number of specifications [5][6][7]. The base station and UE deployment is further illustrated in figure 2. Compared to the Manhattan grid recommended in [5] for coexistence studies, an extra ring of interferers was added. This was done to provide appropriate interference for certain UE locations, e.g. those in the horizontal road running through the centre of the grid, where only two base stations are present in the original 72 transmitter deployment.
Table 1  Simulation assumptions.

	Parameter
	Value
	Comment

	cellular layout
	Manhattan grid
	25.942 section 5.1.3
25.951 section A.1

	block width
	75 m
	25.942 section 5.1.3
25.951 section A.1

	road width
	15 m
	25.942 section 5.1.3
25.951 section A.1

	building to building distance
	90 m
	block width + road width

	average building height
	12 m
	25.996 section 5.2

	number of transmitters
	72+12
	25.942 section 5.1.3
25.951 section A.1
an extra interferers ring added

	transmitter placement
	middle of the road
	25.942 section 5.1.3

	UE placement
	streets only
(no UEs inside buildings)
	results collected over 12 central blocks only

	antenna height
	12.5 m
	25.996 section 5.2

	sectorization
	no
	

	straight line distance between transmitters
	360 m (4 blocks)
	

	BS transmit power
	33 dBm
	25.942 section 5.1.8

	horizontal antenna pattern
	omnidirectional
	

	NodeB antenna gain
	2 dBi
	typical value from a manufacturer datasheet

	propagation model
	Walfisch-Ikegami
	25.996 section 5.2
model parameters determined from above Manhattan grid values

	std of shadow fading
	NLOS: 10dB
LOS: 4dB
	25.996 section 5.2
25.996 section 5.2

	site correlation for shadow fading
	uncorrelated
	pessimistic assumption

	thermal noise
	-174 dBm/Hz
	

	UE noise figure
	9 dB
	UE noise floor -99.16 dBm

	HO threshold
	3 dB
	

	BS-UE minimum coupling loss
	53 dB
	25.951 section 6.1.1
25.942 section 5.1.4

	Carrier frequency
	2112.6 MHz
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Figure 2  Base station and UE deployment. Compared to [5], an extra ring of interferers was added (base station locations marked with squares).
A.2 The Walfisch-Ikegami Propagation Model

The Walfisch-Ikegami propagation model for urban areas was proposed in [8] and later corrected in [9]. In this study, the corrected version of the propagation model was employed. Please refer to Tdoc [10] for a detailed explanation of this matter.

The Walfisch-Ikegami model comprises a LOS element as well as a NLOS element. The deterministic part of the model can be expressed by the slope-intercept relationships as follows:
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where I is the intercept, S is the slope and R is the distance between transmitter and receiver. The NLOS element is also a function of the angle 
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, defined as “road orientation with respect to the direct radio path”. The W-I path loss is dependent, among other parameters, on the road width and building separation. In our simulation, the following was adopted:

road width = 15 m
block width = 75 m

building separation = road width + block width = 90 m

A different set of assumptions can be found in [7]:

road width = 25 m 

building separation = 50 m

We performed a comparison of the W-I pathloss parameters resulting from the above, differing sets of assumptions, in order to quantify their impact onto the pathloss model. As can be verified from figure 3, both sets of assumptions lead to virtually identical slope and intercept values.
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Figure 3  Path loss parameters of the Walfisch-Ikegami model (Tx antenna above rooftop height).

A.3 Remark

It should be noted that simulations were also performed using parameters that differed from those shown in table 2, namely:

· road width = 25,  block width = 25

· antenna height = 8 m

· antenna gain = 5 dBi

This led to very small variations in the geometry CDF, not exceeding 0.2 dB at 95% coverage.
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