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1 Summary

This document contains a text proposal for [1] in which coverage and throughput estimates are derived for 3.84Mcps TDD using the link level curves for a case 1 propagation channel in [1] together with geometry CDF’s for a macro cellular deployment.

2 References

[1]
3GPP TR 25.803: "S-CCPCH performance for MBMS"

<<<<<<<<<<<<<<<<<<<< start of text proposal

5.5
Coverage Estimates

In general coverage estimates may be derived using link level performance curves (such as presented in sections 5.2 and 5.3) in conjunction with suitable geometry distributions.

5.5.1

Urban Macrocell
5.5.1.1
Geometry Distributions
The geometry CDFs for the macro-cellular environment were obtained using a typical set of simulation assumptions as listed in table 5.5.1.1.1. The resulting distributions are shown in figure 5.5.1.1.1.
For TDD there exists the possibility to deploy MBMS using timeslot re-use to improve coverage.  As such, macro-cellular geometry distributions with and without timeslot re-use have been derived:

1. No timeslot re-use

2. Simple 1-by-3 timeslot re-use

Table 5.5.1.1.1  Simulation assumptions.

	Parameter
	Value

	cellular layout
	hexagonal grid

	sectorisation
	yes, 3 sectors/site

	timeslot re-use
	both no re-use and 1-by-3 re-use

	site to site distance
	1000 m

	NodeB antenna gain + cable loss
	14 dBi

	antenna front to back ratio
	Am = 20 dB

	antenna beamwidth, -3 dB
	(3dB = 70 degrees

	horizontal antenna pattern
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	propagation model
	PL = 128.1 + 37.6*log(R) dB

	std of shadow fading
	10 dB

	correlation between sites for slow fading
	0.5

	BS total transmit power
	36 dBm

	thermal noise
	-174 dBm/Hz

	UE noise figure
	5 dB
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Figure 5.5.1.1.1 - Geometry CDFs for the macro-cellular environment.
5.5.1.2
Coverage Using Release 5 Functionality

Coverage estimates are calculated based on the following two inputs :

· Release-5 functionality link level curves (no TSTD) - (see section 5.2)
· The geometry CDF functions specific to the environments
Coverage is expressed as a function of the percentage of the Node-B power used per timeslot for MBMS.  It is assumed that a total of 3 timeslots are reserved at the Node-B for MBMS transmission.
Where necessary, the percentage Ec/Ior has been allowed to exceed 100% to reveal the magnitude of the shortfall (or equivalently the over-dimensioning of the data rate per timeslot).  For example, a bearer requiring 200% Ec/Ior to achieve (say) 90% coverage, can be said to be approximately 2 times too high in rate (ie: if the information rate per timeslot were reduced by a factor of 2, then the bearer would achieve 90% coverage).
No timeslot reuse
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Figure 5.5.1.2.1 – MBMS coverage, macrocell, release 5 functionality only, no timeslot re-use
1-by-3 timeslot reuse

[image: image4.emf]0 50 100 150 200 250 300

0

10

20

30

40

50

60

70

80

90

100

MBMS Timeslot Ec/Ior (%)

Coverage (%)

MBMS Coverage, 20ms TTI, no TSTD, 1-by-3 timeslot re-use

0 50 100 150 200 250 300

0

10

20

30

40

50

60

70

80

90

100

MBMS Timeslot Ec/Ior (%)

Coverage (%)

MBMS Coverage, 80ms TTI, no TSTD, 1-by-3 timeslot re-use

32 kbps/3TS 20ms TTI

64 kbps/3TS 20ms TTI

128 kbps/3TS 20ms TTI

32 kbps/3TS 80ms TTI

64 kbps/3TS 80ms TTI

128 kbps/3TS 80ms TTI


Figure 5.5.1.2.2 - MBMS coverage, macrocell, release 5 functionality only, 1-by-3 timeslot re-use
To facilitate comparison, the data rate achievable per 3-timeslots at 100% Ec/Ior in order to achieve 90% coverage at 1% BLER is estimated in table 5.5.1.2.1 below.

	TTI
	Achievable Data Rate per 3-Timeslots for 90% Coverage at 100% MBMS Ec/Ior

	
	No Timeslot Re-use
	1-by-3 timeslot re-use

	20ms
	12.75 kbps
	25.60 kbps

	80ms
	27.90 kbps
	55.99 kbps


Table 5.5.1.2.1 – Estimated max supportable data rate per 3 timeslots, case 1, macrocell, no TSTD
5.5.1.3
Coverage Using New Functionality

5.5.1.3.1
TSTD

Coverage estimates are calculated based on the following two inputs :

· Link level curves with TSTD - (see section 5.2)

· The geometry CDF functions specific to the environments

Coverage is expressed as a function of the percentage of the Node-B power used per timeslot for MBMS.  It is assumed that a total of 3 timeslots are reserved at the Node-B for MBMS transmission.

Where necessary, the percentage Ec/Ior has been allowed to exceed 100% to reveal the magnitude of the shortfall (or equivalently the over-dimensioning of the data rate per timeslot).  For example, a bearer requiring 200% Ec/Ior to achieve (say) 90% coverage, can be said to be approximately 2 times too high in rate (ie: if the information rate per timeslot were reduced by a factor of 2, then the bearer would achieve 90% coverage).

No timeslot re-use
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Figure 5.5.1.3.1.1 - MBMS coverage, macrocell, TSTD, no timeslot re-use
1-by-3 timeslot re-use
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Figure 5.5.1.3.1.2 - MBMS coverage, macrocell, TSTD, 1-by-3 timeslot re-use
To facilitate comparison, the data rate achievable per 3-timeslots at 100% Ec/Ior in order to achieve 90% coverage at 1% BLER with TSTD is estimated in table 5.5.1.3.1.1 below.

	TTI
	Achievable Data Rate per 3-Timeslots for 90% Coverage at 100% MBMS Ec/Ior

	
	No Timeslot Re-use
	1-by-3 timeslot re-use

	20ms
	25.65 kbps
	55.94 kbps

	80ms
	46.83 kbps
	106.93 kbps


Table 5.5.1.3.1.1 – Estimated max supportable data rate per 3-timeslots, case 1, macrocell, TSTD
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