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1 Introduction

Many schemes have been proposed to reduce the percentage of Node-B power allocation for  MBMS service. In this contribution, we evaluate various methods for reducing the allocated power for MBMS service, e.g. transmit diversity (STTD) and time diversity (longer TTIs) [1], which are transmitted using the S-CCPCH. 

2 Link level simulation assumptions

Table 1 lists the values of the parameters used for simulating 64 MBMS service using S-CCPCH.

Table 1 MBMS simulation assumptions
	Parameter 
	Value

	S-CCPCH slot format 
	11

	Transport Block size
	1280, 5120; plus 16-bit CRC 

	TTI
	20, 80 ms

	STTD
	ON, OFF

	CPICH Ec/Ior
	-10 dB

	P-SCH Ec/Ior
	-15 dB

	S-SCH Ec/Ior
	-15 dB

	Channel Estimation
	Non-Ideal

	Geometry (Ior/Ioc)
	-3 dB

	Channel specification
	Case 2 @ 3 kph; Vehicular A @ 30 kph 

	Number of Rake Fingers
	3 (Case 2); 4 (Vehicular A)

	Power Control
	Off


3 Simulation Results

Figure 1 shows the TX Ec/Ior required for 64 kbps S-CCPCH for case 2 at 3 kph.  It may be observed from the figure that by increasing the TTI from 20 to 80 ms the power allocation is reduced by approximately 2 dB and 1.3 dB for the no STTD and STTD case respectively.  Also, STTD provides gains of approximately 2.7 dB for 20 ms TTI, and 2.1 dB for 80 ms TTI.  
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Figure 1 64 kbps S-CCPH :Case 2 @ 3 kph
Figure 2 shows the performance of 64 kbps S-CCPCH for Vehicular-A channel model at 30 kph. It may be observed from the figure that by increasing the TTI from 20 to 80 ms the power allocation is reduced by approximately 1.5dB and 0.5dB for the no STTD and STTD case respectively.  

Figure 2 64 kbps S-CCPCH: Vehicular A @ 30 kph
4 Conclusions

Table 2 summarizes the results of the simulation. Table 3 summarizes channel specification. By using STTD in combination with 80 ms TTI power allocation can be reduced by approximately 2.5dB-4dB over 20 ms TTI without STTD.  As such, it is recommended to at least use STTD with 80 ms TTI for the initial deployment of MBMS service.  

Table 2 Summary of results at 1% BLER

	Channel
	Ec/Ior 

20 ms TTI
	Ec/Ior

80 ms TTI
	Ec/Ior

20 ms TTI 

with  STTD
	Ec/Ior

80 ms TTI 

with STTD

	3 kph case 2
	-5.9 dB
	-7.8 dB
	-9.2 dB
	-10.3 dB

	30 kph Veh- A
	-9 dB
	-11 dB
	10.5 dB
	-11.6 dB


Table 3 Channel specification from [2]
	Case 2 @ 3 kph
	Veh-A @ 30 kph

	Relative Delay [ns]
	Relative mean Power [dB]
	Relative Delay [ns]
	Relative mean Power [dB]

	0
	0
	0
	0

	976
	0
	310
	-1

	2000
	0
	710
	-9

	-
	-
	1090
	-10


[1] R1-02-1407 “Time diversity gain for MBMS” NTT Docomo

[2] 3GPP 25.101 v5.3.0 “ UE Transmission and Reception (FDD)”
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