3GPP TSG RAN WG2 #44
Tdoc R2-042007
Oct 4-8, 2004

Sophia, France
Agenda Item:
4.2.3
Source: 

Motorola

Title: 
MBMS Cell Specific Scheduling and Soft Combining

Document for:
Discussion and Decision 
1. INtroduction 

We provide some results on the benefits of cell specific service scheduling (where a service may be scheduled differently on different radio links) for MBMS macro diversity soft combining.  We compare the power consumption and code usage of cell specific service scheduling to those of simulcast transmission (where physical channels to be combined must be identical over a service area) on.  We observe that cell specific scheduling has significantly better power and code efficiency than simulcast.

2. system level simulations and Discussions

We model the use of a single physical channel (S-CCPCH) per cell that is time division multiplexed to contain multiple MBMS services.  The time slots of the S-CCPCH on each cell may contain different services, and each S-CCPCH is tracked.  The general system parameters are shown in the table below.  

	Parameter
	Explanation/assumption
	Comments

	Cellular layout
	Hexagonal grid, 3-sector sites; wrap around
	19 sectors (2 rings)

	Site to Site Distance
	2.8km
	

	Simulation type
	Snapshot
	57,000 positions in the system; 10,000 time steps

	Antenna Pattern
	Gain=min (12((/(3dB)^2,20)
	Front-to-back-ratio=20dB

Half-power-beamwidth=70( 

Vertical Gain Not Considered

	Propagation Model
	PL=128.1+37.6log10(d)
	D is in km

	Lognormal std.
	8dB
	

	Sector-Sector Correlation
	1
	

	Site-to-site correlation
	0.5
	

	Carrier frequency
	2GHz
	

	Node B antenna gain
	14dB
	

	Thermal Noise Power
	None
	Assumed C/I Limited

	Service Distribution 
	Services dropped uniformly in the system; Users interested in the service within a circle of specified radius
	

	Service Coverage Area
	Circular: radius 0.5 to 6 km
	6 km area covers most of the system

	User Distribution
	Uniform Distribution within Service Coverage Area
	Number of users increases with service coverage area.

	PTP/PTM Switch
	On
	Threshold: 7
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Figure 1.  Avgerage Power vs. Service Coverage.
In this simulation (see Figure 1) we compare the average required transmit power per cell for cell specific scheduling with that of simulcast. For cell-specific scheduling, we sort the cells according to their received power, and transmit from the strongest x% of the cells.  The simulcast case then corresponds to when 100% of the cells are turned on. (Note that the users are uniformly dropped in the center cell). It can be seen that we only need to turn on around 10% of the cells (ie, about 5-6) in the cell specific service scheduling case to obtain the same coverage as simulcast. This means that turning on more neighbor cells is a waste of the overall system power.     
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Figure 2. OVSF code saving.

In this simulation (Fig 2) we compare the code resource requirements of cell specific service scheduling with those of simulcast. It is seen that with the decrease of the service radius, the code saving increases significantly (in the limit, by as much as 57 times).  At a service radius of 1 km, around 7 times code saving gain is observed.  As one can imagine, with the increase of the average service radius, the savings converges to 1. Note that our considered system is around 5 km radius. We conclude that cell-specific scheduling is significantly more code resource efficient than simulcast.    

3. Conclusion 

Since MBMS is not designed to be a simple –system-wide broadcast service, from both the system power consumption and code usage aspects, cell-specific service scheduling is an important component of MBMS.   We therefore recommend that it be supported with soft combining.
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