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1. Introduction

In this paper, we present Siemens link-level simulation results for the MBMS Work Item. The current understanding appears to be that MBMS should provide a 90% coverage with a BLER of 0.1-1.0% and consume less than 20% of total transmit power. A number of new techniques that are not part of Release-5 have been put forward to meet these requirements [1,2,3,4]. In this contribution, we focus solely on standard features available under Release-5, such as TTI duration and STTD, in order to assess the performance available with current technology. It is concluded that the MBMS QoS targets cannot currently be achieved in the Pedestrian A environment. In addition, the applicability of some of the new algorithms is discussed. Outer coding is believed to be the most appropriate technique of improving the link-level performance of MBMS.

2. Simulation Results

In figures 1 and 2, we present the simulation results for a 64 kbps MBMS for the Pedestrian A and B environments at 3 km/h. MBMS is mapped onto the S-CCPCH. As can be verified from figure 1, the block error rate of 1% could not be achieved using 20% (-7 dB) of the total transmit power. It should be noted that this environment is believed to be the most challenging, due to very little time and multipath diversity. On the other hand, in the Pedestrian B channel the target block error rate is achieved at Ec/Ior = -8.3 dB (15% total power approx.) with an 80 ms TTI and with no transmit diversity. A similar result is obtained for a 20 ms TTI with transmit diversity. An Ec/Ior = ‑6.5 dB (22.5% total power approx.) is required to achieve 1% block error rate with a 20 ms TTI in absence of STTD. A summary of the results can be found in table 1.

3. Discussion of MBMS-Related Proposals

A number of non-Release-5 techniques for achieving MBMS requirements have been discussed in RAN1. Generally speaking, they aim to increase the amount of diversity through time (longer TTI, repetition, outer coding) or through the number of transmitters (SHO). However, one difficulty of SHO is that it requires the availability of the same MBMS content in neighbouring cells. In addition, extra memory would be required at UE baseband to resolve the different times of arrival of MBMS transmissions. The requirement of extra memory is also relevant to the time-diversity techniques. However, while longer TTI and repetition require storage for soft information at the physical layer, outer coding [1] can be performed on hard bits, outside the physical layer. Thus, outer coding is believed to be the most efficient means of increasing time diversity, in terms of storage and receiver hardware, and should be further investigated.

4. Conclusion

An initial set of simulation results was presented, in order to evaluate the suitability of Release-5 technology for MBMS. In the most strict Pedestrian A environment, the MBMS QoS targets cannot currently be achieved; they are, however, achievable in the Pedestrian B environment. Outer coding is perceived to be the most promising technique of improving the MBMS performance.
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Figure 1  Performance in Pedestrian A, 3 km/h.
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Figure 2  Performance in Pedestrian B, 3 km/h.

Table 1  Required Ec/Ior for 1% BLER

	Channel
	Bit rate, kbps
	TTI, ms
	Ec/Ior (STTD off)
	Ec/Ior (STTD on)

	PedestrianA, 3km/h
	64
	20
	>-5.0 dB   (>20%)
	>-5.0 dB   (>20%)

	PedestrianA, 3km/h
	64
	80
	>-5.0 dB   (>20%)
	-5.3 dB   (30%)

	PedestrianB, 3km/h
	64
	20
	-6.5 dB   (22%)
	-8.2 dB   (15%)

	PedestrianB, 3km/h
	64
	80
	-8.3 dB   (15%)
	-9.0 dB   (13%)


Appendix: Simulation Assumptions

The simulation assumptions are given in table 2 below.

Table 2  MBMS Simulation Assumptions

	Parameter
	Value

	User data rate
	64 kbps

	S-CCPCH slot format
	10 (sf=32)

	Transport block size
	1280 (both 20 & 80ms TTI)

	CRC length
	16

	# turbo decoding iterations
	4

	CPICH Ec/Ior
	-10 dB

	P-CCPCH Ec/Ior
	-12 dB

	OCNS
	varied

	Geometry (Ior/Ioc)
	-3 dB

	Number of rake fingers
	equal to # of channel taps

	Channel estimation
	from CPICH

	Carrier frequency
	2 GHz

	Doppler spectrum
	Jakes
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