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1. Introduction

The aim of this contribution is to provide macrocell coverage estimates for S-CCPCH MBMS using Release-5 functionality. In particular, we address the question of how coverage varies with MBMS power allocation for different multipath channels. In order to avoid excessive simulation, a simplified method for estimating MBMS coverage is presented. The error, associated with the proposed method is shown to be sufficiently small for the simulation assumptions which are most relevant to the MBMS work item. It is shown that the coverage of 95-99% can be achieved with approximately 15%, 30% and 40% of total power for VehicularA30, PedestrianB3 and VehicularA3 channels, respectively (1% BLER target, 80ms TTI). The power consumption could be further reduced by employing transmit diversity, which was not considered in this paper.

2. Technical Approach

In this section, we describe the method employed to obtain the coverage estimates.

First, link-level performance for a given channel is obtained in terms of BLER vs. MBMS relative power per chip, 
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, as illustrated in figure 1a. The geometry is fixed throughout the simulation:
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The relative power 
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 required for the 1% BLER target is read from the link level curve. The geometry value 
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 can be used to obtain the coverage estimate from the CDF (figure 1b), for the power allocation of 
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However, since the power dedicated to MBMS is an operator choice, we wish to obtain coverage estimates for a range of 
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 values. To obtain the unknown geometry value 
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, corresponding to 
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, we use the following relationship:
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The rationale and implications of this approach are discussed further in Annex A. In the following, we refer to the values 
[image: image11.wmf]0

F

, 
[image: image12.wmf]0

G

 as ‘reference’ ones, as opposed to 
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, which are ‘derived’.
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Figure 1  (a) BLER vs. 
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for a fixed geometry; (b) an example geometry distribution.

3. Coverage Results

The coverage results are based on the geometry CDF shown in figure 1b, which is also presented in the companion paper [1]. As can be verified from figure 1, G = -3dB and -6dB correspond to coverage of 84% and 97% respectively. To account for the idealized simulation assumptions, we propose to identify G = ‑3dB with the coverage interval of 80-90% and G = -6dB with the coverage interval of 95‑99%.

The coverage estimates, obtained with the technical approach outlined in the previous section are shown in figure 2 and are summarized in table 1. The reference values 
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 and 
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 have been taken directly from the MBMS technical report [2]. Only the link level performance with 80ms TTI and no transmit diversity was taken into account. As can be verified from figure 2, the coverage of 95-99% can be achieved with approximately 15%, 30% and 40% of total power for VehicularA30, PedestrianB3 and VehicularA3 channels, respectively. For the PedestrianA3 channel, virtually all of the available power is needed. However, this type of channel is applicable to micro- rather than macrocell scenarios [3], and is included here for information only.

Table 1  Estimated macrocellular coverage for different MBMS power consumption
(80ms TTI, STTD off, 1% BLER).

	channel
	bit rate, kbps
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	10
	20
	40
	80

	PedestrianA 3km/h
	64
	-2.9
	-3.0
	41
	59
	78
	93

	
	128
	
	
	
	
	
	

	PedestrianB 3km/h
	64
	-8.3
	-3.0
	75
	90
	99
	100

	
	128
	
	
	
	
	
	

	VehicularA 3km/h
	64
	-4.2
	-6.0
	68
	85
	97
	100

	
	128
	
	
	
	
	
	

	VehicularA 30km/h
	64
	-11.0
	-3.0
	89
	99
	100
	100

	
	128
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Figure 2  MBMS coverage for different channel conditions (64kbps, 80ms TTI, STTD off, 1% BLER).

4. Conclusion

We have proposed a simplified method for estimating MBMS coverage. The error, associated with the proposed method was shown to be sufficiently small for the simulation assumptions which are most relevant to the MBMS work item. Coverage figures for different channel types have been provided for the macrocellular environment, assuming 1% BLER target, 80ms TTI and no transmit diversity. It was shown that the coverage of 95-99% can be achieved with approximately 15%, 30% and 40% of total power for VehicularA30, PedestrianB3 and VehicularA3 channels, respectively. The power consumption could be further reduced by employing transmit diversity, which was not considered in this contribution. In future, we intend to provide similar results for the microcell environment, and to extend the analysis to the 128kbps service.

Annex A: Further Technical Approach

Given that the 1% BLER target is achieved (for a specific channel and a specific MBMS bit rate) by the reference values 
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 and 
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, we postulate that the same BLER target is also achieved by the derived values 
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, which are interrelated as follows:
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To phrase it differently, the derived values 
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 and 
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 are scaled such that the resulting SINR is kept constant, as can be seen from the following:
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The above simplification ignores the impact of the varying intracell interference, which in reality depends on 
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. However, we have found the error associated with this simplified approach to be acceptably small, as explained below. Figures 3 and 4 contain simulation results for the PedestrianA and PedestrianB channels, for different geometry values. The horizontal axis is labelled in terms of SINR, rather than the more familiar 
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. Our simplifying assumption is verified if the link-level curves, corresponding to different geometries, are identical. This is the case for PedestrianA, as shown in figure 3. The situation is somewhat different for PedestrianB, which is to be expected due to increased multipath. (Unfortunately, we were unable to obtain fully representative BLER figures due to excessive simulation times. Therefore, we refer to the raw ber curves to illustrate the impact of intracell interference.) As can be verified from figure 4, increasing the geometry increases the required SINR. Nevertheless, choosing 
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as reference will give acceptably accurate coverage estimates due to the following reasons:

· The difference in required SINR for geometry values of –3dB and –1.5dB (figure 4) is small and approximately equal to 0.3dB. Besides the geometry of –1.5dB is of little interest in practice, as it translates to coverage of only 75%.

· The difference in required SINR for geometry values of –3dB and –6dB (figure 4) is small and approximately equal to 0.4dB. The geometry of –6dB is very much in the area of interest, however it should be noted that employing 
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 as reference will lead to slightly pessimistic coverage results. (Employing 
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 as reference would be slightly optimistic).

Moreover, we note that adopting 
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 should also be acceptable for the VehicularA channel, as it is characterized by less multipath than PedestrianB. On the other hand, for channels characterized by more multipath than PedestrianB, further error analysis may be required.

Finally, we note that the impact of intracell interference may depend on the code resource actually employed at the transmitter. In the MBMS link level simulations, approximately ~20% of the code tree is used by the active channels (S-CCPCH, CPICH, P-CCPCH, OCNS).
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Figure 3  MBMS performance for different geometry values, PedestrianA 3km/h (64kbps, 80 ms TTI).
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Figure 4  MBMS performance for different geometry values, PedestrianB 3km/h (64kbps, 80 ms TTI).

Annex B: Simulation Assumptions

The link level simulation assumptions are given in table 2 below.

Table 2  MBMS Simulation Assumptions

	Parameter
	Value

	User data rate
	64 kbps

	S-CCPCH slot format
	10 (sf=32)

	Transport block size
	1280

	TTI length
	80 ms

	CRC length
	16

	# turbo decoding iterations
	4

	CPICH Ec/Ior
	-10 dB

	P-SCH Ec/Ior
	-15 dB

	S-SCH Ec/Ior
	-15 dB

	OCNS
	varied to sum total Ec/Ior to 0 dB

	STTD
	off

	Geometry
	varied

	Number of rake fingers
	equal to # of channel taps

	Channel estimation
	from CPICH

	Carrier frequency
	2 GHz

	Doppler spectrum
	Jakes
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