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1. Introduction

Power allocation for an MBMS services has been discussed in several contributions during the last meetings, e.g. [1][2]. The studies focused on a 64kbps MBMS service, mapped on a common channel, e.g. FACH. The required power for provision of this service with a QoS of 1% BLER in a sufficiently large cell area was studied, as well as possible extensions of today’s common channel schemes, e.g. introducing autonomous soft handover [2]. In this contribution we focus on achievable improvements utilizing L1 techniques available in Release 99.

2. Discussion

The simulations presented in earlier papers assume a TTI of 20ms and no use of transmit diversity for FACH. However, as for non-power controlled scenarios, interleaving and transmit diversity can significantly improve the received Eb/No performance and thus reduce the required transmit power, we have studied the improvements from using longer TTI and transmit diversity (STTD).

Figure 1 and 2 show the received Eb/No power required to achieve 1% BLER with different interleaving lengths (20ms and 80ms), without using STTD. The FACH performance can be improved by about 3.6dB when going from 20ms to 80ms TTI. 
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Figure 1: 64kbps FACH performance with 20ms TTI (no STTD)
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Figure 2: 64kbps FACH performance with 80ms TTI (no STTD)

Figure 3 and 4 show the received Eb/No power required to achieve 1% BLER with different interleaving lengths (20ms and 80ms) when using STTD. The FACH performance improves here by about 2.4dB when going from 20ms to 80ms TTI. Compared to figure 1 and 2, the required transmit power can be reduced by about 4.1dB for a TTI of 20ms and by about 2.9dB for a TTI of 80ms, when using STTD. 

[image: image3.png]10

107

10

107

10

BER_1()

TBLER_1 (Q=1e-02)

8
Eb/NO[dB]

9

13




Figure 3: 64kbps FACH performance with 20ms TTI (STTD)
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Figure 4: 64kbps FACH performance with 80ms TTI (STTD)
3. Conclusions

We have studied achievable improvements for the required received power to provide 64kbps FACH with a QoS target of 1% BLER. The achievable gain from increasing the TTI from 20ms to 80ms alone is in the order of 3.6dB. The additional use of transmit diversity (STTD) provides an additional gain of about 2.9dB to 4.1dB, depending on the TTI used. The total achievable improvement going from 20ms TTI and no STTD to 80ms TTI and STTD, is in the order of 6.5dB. It should be noted that the simulations have been performed for a channel with relatively little diversity and for a UE speed of 3km/h. For higher speeds or channels with more diversity, the initial power requirements (20ms TTI, no STTD) would be lower than shown in figure 1. However, the achievable improvements from longer TTI and transmit diversity would be smaller. If the required QoS could be relaxed, e.g. from 1% to 10% BLER, the required transmit power could be further reduced by about 2dB.

It should be noted that the improvements shown are achievable with existing Release 99 functionality, which means that the provision of MBMS could be realized without additional L1 requirements for the UEs. 

4. Simulation parameters

	Parameter
	Value

	S-CCPCH slot format
	10

	SF
	32

	Transport channel type
	FACH

	Transport block size
	320

	Number of transport blocks
	4, 16

	CRC size
	16

	TTI
	20ms, 80ms

	Channel coding
	Turbo coding, R=1/3

	Channel estimation
	Ideal

	Power control
	Disabled

	Channel model
	Case 1 (3km/h) from TS 25.101
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