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1 Introduction

This paper analyzes the transmit power requirements for MBMS under varying channel conditions and UE locations within a cell layout.

There are no strict requirements defined for the physical layer of MBMS. However, the following requirements are deemed reasonable at this stage. 

1. The typical application layer throughput is 64 kbps.

2. The physical layer BLER target is 1%.

No assumptions are made on the existence of a DPCH or HS-DSCH. Therefore, the MBMS channel can be considered a strict common channel, with no power control or CQI feedback on the uplink.

Without any loss of generality, a natural choice for the transport channel on which MBMS is mapped is the S-CCPCH. The transmit power for MBMS should be set such that most users at cell edges are served. 

Typically, about 20% of the transmit power is allocated to overhead channels such as CPICH, SCH and P-CCPCH. The remaining power is shared between voice, data and other services such as MBMS.

2 Simulation Results

We will assume three different velocities (3 kph, 30 kph, 120 kph). The associated path power-delay profiles are outlined in the Appendix, along with other simulation details.

The comparison between no SHO and SHO is made in the following way. Consider a UE not in SHO. If this UE were in SHO with a neighboring Node-B, there is an inherent 3 dB gain (save the combining losses) since each Node-B has to transmit only half the power, along with diversity gain (which reduces as the velocity increases).

Table 1 outlines the required transmit Ec/Ior for 1% BLER as a function of geometry, channel condition and SHO status. The TTI is set to 20 ms and the SHO imbalance is 0 dB. Imbalance is defined as the ratio between the total transmit power of the reference and diversity Node-B. 

Figures 1-4 show the detailed results.

	Channel
	Ec/Ior  (No SHO) 
	Ec/Ior  (SHO)

	
	G = -3 dB
	G = -6 dB
	G = -3 dB
	G = -6 dB

	3 kph
	-5 dB
	-1 dB
	-10.4 dB
	-7.2 dB

	30 kph
	-8 dB
	-4.6 dB
	-11.8 dB
	-

	120 kph
	-10 dB
	-6.9 dB
	-12.6 dB
	-


Table 1
Required Tx Ec/Ior for 1% BLER
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Figure 1
Effect of SHO and UE velocity
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Figure 2
Effect of SHO Imbalance – 3 kph - G = -3 dB

From Figure 1, it is noted that with balanced SHO, the required power reduces to less than 10% of the available Node-B power. From Figure 2, it is seen that as the SHO imbalance gets worse, the gains due to SHO reduce as expected.

From Figures 3 and 4, it is seen that the required Tx power could exceed 75% of the available power in the non-SHO case for 3 kph (the most demanding channel condition) . However, the required power reduces to below 20% for a balanced SHO.
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Figure 3
Effect of SHO Imbalance – 3 kph - G = -6 dB
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Figure 4
No SHO – Effect of UE velocity – G = -6 dB

3 Comments and Conclusions

For any meaningful implementation of MBMS, the required Tx power needs to be small enough, to allow for overhead channels, voice and other data services.

It is seen that the use of SHO for MBMS reduces the required Tx power to less than 10% of the Node-B power in most realistic instances and less than 20% in the worst case.

Appendix

The simulation assumptions are outlined below.

	Parameter
	Value

	S-CCPCH Slot format
	10

	Transport Block Size
	1280 plus 16-bit CRC

	TTI
	20 ms

	SF
	32

	CPICH Ec/Ior
	-10 dB

	P-SCH Ec/Ior
	-15 dB

	S-SCH Ec/Ior
	-15 dB

	Tx Ec/Ior 
	Varied

	OCNS
	Used to sum total Tx Ec/Ior to 1

	Geometry
	Varied

	Channel estimation
	Enabled

	Power Control
	Disabled

	Channel – 3 kph
	Case 2 (25.101)

	Channel – 30 kph
	Vehicular-A (25.890-RAN4)

	Channel – 120 kph
	Case 3 (25.101)


