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1 Introduction

As specified in the service requirements of the Multimedia Broadcast and Multicast Service (MBMS) in [1], MBMS is intended to efficiently use radio/network resources e.g. by transmitting data over a common radio channel.”

However, we should take additional account of these radio/network resources. MBMS is targeting high bit rate services over a common channel. The word “common” means that sufficient power should be allocated to the physical channel for this service to cover the whole area of one cell.

This contribution is focusing this radio resource issue for MBMS. This document discusses the power allocation of MBMS channel for supporting required bit rate services.

2 Power allocation for MBMS

2.1 Service requirements

The service requirements for MBMS have been defined in TS [1]. MBMS has been assumed to be a high bit rate service (up to 64kb/s or more) and should facilitate applications such as streaming audio, streaming video, etc. [3][4][5]
One of the most important properties of MBMS is resource sharing among many UEs. So, much power should be allocated to this MBMS channels for arbitrary UEs in the cell to receive the MBMS service. From this point, we can raise some questions: “How’s the quantity of power allocation for MBMS?”, “Does base station have enough power to allocate big power to the MBMS?”…
2.2 Power requirements

In general cell structure, about 20% of total base station power is used for overhead channels such as CPICH, P-CCPCH, SCH and S-CCPCH. These common channels have to have more power comparing to dedicated channels in order to cover the whole area of one cell.

Until now, it has not been decided which transport channel and which physical channel is used for MBMS, but one thing is obvious: channels for MBMS would be common channels. So, proper power should be allocated to these channels for covering whole cell range. In this section, we are discussing the power allocation and required power for MBMS.

We analyzed and made some simulations about the required power for MBMS. Table 2 describes our assumption of analysis and simulation.

2.2.1 Power requirement analysis

Simply we can calculate the required power allocated to S-CCPCH for MBMS compared to P-CCPCH. (Physical channel for MBMS is assumed to be S-CCPCH as shown in table 2 in this document) This is because P-CCPCH has very similar property with S-CCPCH for MBMS such as broadcasting, cell covering, and etc.

If you see the table 2, 6%(-12dB) of total power of base station is allocated to P-CCPCH. If required Eb/No is assumed to be same between P-CCPCH and S-CCPCH for MBMS, 8 times power should be allocated to S-CCPCH for MBMS with same performance property compared to P-CCPCH, which means that more than 40% power of total base station power should be allocated to this single channel. Even though we consider the property that the larger block size, the smaller Eb/No required, more than 30% power of a base station total power should be allocated to one MBMS service.

2.2.2 Power requirement simulation

This section presents some simulation results for exact analysis. 

We can easily get the geometry value (Iôr/Ioc) in any spot on the cell layout model specified in table 2. From simulation, the range of the geometry value of UEs located in cell boundary is somewhat wide, but most cell boundary UEs has the geometry value of -4dB ~ -5dB.

Figure 1 shows the BLER performance curves of 64kbps S-CCPCH for MBMS according to geometry (Iôr/Ioc) values and table 1 shows the required Ec/Ior value for specifying BLER.

	BLER
	Iôr/Ioc = -3
	Iôr/Ioc = -5

	10%
	-8.6
	-6.8

	1%
	-5.6 (27%)
	-4 (39%)


Table 1. required Ec/Ior

[image: image1.emf]3Km 4-path Rayleigh fading channel

1.E-05

1.E-04

1.E-03

1.E-02

1.E-01

1.E+00

-10 -9 -8 -7 -6 -5 -4 -3 -2

Ec/Ior

BLER

Ior/Ioc 0

Ior/Ioc -3

Ior/Ioc -5


Figure 1. BLER curve of S-CCPCH for MBMS according to Iôr/Ioc value

From above results, we can see that 30~40% power out of total base station power should be allocated to S-CCPCH for MBMS for cell boundary UEs to receive this channel with 1% BLER performance.

	Parameter
	Explanation/Assumption
	Comments

	Service bit rate
	64 Kbps
	Video streaming service

	Transport channel for MBMS
	FACH
	

	Physical channel for MBMS
	S-CCPCH
	Slot format 10, SF 32

	Cellular layout
	Hexagonal grid, 3-sector sites
	

	Site to Site distance
	2800 m
	

	Antenna pattern
	As proposed in UMTS 30.03 v3.2.0
	Only horizontal pattern specified

	Propagation model
	L = 128.1 + 37.6 Log10(R)
	R in kilometres

	CPICH power
	-10 dB
	10% of total power

	P-CCPCH power
	-12 dB
	6% of total power

	Carrier frequency
	2000 MHz
	

	BS antenna gain
	14 dB
	

	UE antenna gain
	0 dBi
	

	UE noise figure
	9 dB
	

	BS total Tx power
	44 dBm
	

	Specify Fast Fading model
	As proposed in TS 25.101
	

	UE speed
	3Km
	


Table 2. Basic simulation assumptions.
3 Open issues

In section 2, we have questioned the power allocation issue for MBMS service, and showed that more than 30% power of one base station power should be allocated to one 64Kbps MBMS service. In this case, there can be occurred the insufficient power problem such as serious reduction of voice users or very limited and even uneconomical MBMS services.

Until now, there have been some contributions which raised this radio resource problem. Moreover some proposed additional advanced technique for MBMS in RAN’s angle.[6][7][8] 

This document intends to encourage the discussion of better techniques for utilizing the radio resources as well as inform the power resource requirements for MBMS.

4 Conclusions

MBMS has a good resource utilization property for sharing the common resource for one service, but in the other side MBMS has significant power resource problems. This document brought up this power resource issues for a good discussion about MBMS in RAN side.
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