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1. Introduction

MBMS is a release 6 work item, which aims to define a new UMTS service capable of providing broadcast or multicast data services by sharing resources carrying the same data traffic to several UEs.

Within RAN1, MBMS related effort has been focussed on investigations into mechanisms for achieving adequate cell-wide MBMS coverage, whilst keeping the demand on basestation resources within limits sufficient for providing an economically viable service. Within this context, the requirement can be loosely defined as achieving a data rate of up to 64kbps at BLER from 0.1 to 1%, whilst not consuming more than 20% of available basestation resources.

A further aim is, as far as is possible, to achieve MBMS using functionality already standardised in Release 5 of the RAN1 specifications. In FDD, the following methods have been discussed in relation to these requirements and this aim:

· Extension of the TTI up to 80msec

· The use of Transmit Diversity where applicable

The gains achievable through extension of the TTI in TDD have been examined in [2] (3.84Mcps) and [1] (1.28Mcps). In [1], it was seen that extending the TTI up to 80msec allows for a data rate of 16kbps to be transmitted in about 95% of the cell in the most stringent channel condition (case 1) at 1% BLER. (In a 3 carrier configuration where the re-use pattern in the MBMS timeslots is 3, and around 15% of the timeslots are devoted to MBMS).

This paper builds upon [1] by examining the further gains that are achievable when open loop transmit diversity is applied to MBMS in 1.28Mcps TDD. Both available modes of TX diversity (TSTD and SCTD) are compared.

2. TX Diversity for 1.28Mcps MBMS

As in [1], the scenario chosen for investigation in 1.28 Mcps TDD is one in which all MBMS data is transmitted within a single timeslot. In this case, timeslot re-use patterns of 3, 4 and 7 have been investigated, corresponding to usage of 15%, 20% and 33% of a 5MHz bandwidth. 

Link level simulations have been carried out comparing performance with no diversity, TSTD and SCTD in 25.102 case 1. The 3km/h case 1 channel represents the most stringent channel model from those defined in 25.102 and the ITU models.

In Figure 1, performance curves for a 32kbps service are shown. It can be seen that in this particular configuration, where there are no interfering services in the timeslot the performances of TSTD and SCTD are fairly similar and provide a gain of around 3-4dB at 1% BLER.
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Figure 1 Link Level performance for 32kbps MBMS service with TTI = 20 msec (left), TTI = 80msec (right)

Figure 2 indicates performance curves for the 64kbit/second service. In this configuration, a lack of available codes in the SCTD case means that the SCTD service has a somewhat larger amount of rate matching than that used for TSTD and no diversity. For this reason, the performance of SCTD is inferior to TSTD, which again offers a gain of 3-4 dB
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Figure 2 Link Level performance for 64kbps MBMS service with TTI = 20 msec (left), TTI = 80msec (right)

Table 1 indicates estimated coverage at 1% BLER, based on the link level curves when the re-use pattern is 3. It can be seen that 95% coverage at 32kbps can be achieved using this configuration, when open loop TX diversity is employed.

	
	32kbps MBMS
	64kbps MBMS

	
	TTI 20msec
	TTI 80msec
	TTI 20msec
	TTI 80msec

	No Diversity
	72%
	83%
	57%
	71%

	TSTD
	84%
	91%
	71%
	81%

	SCTD
	86%
	95%
	69%
	76%


Table 1 Achievable cell coverage at 1% BLER for 64kbps and 32kbps MBMS services, when the re-use pattern is 3

Tables 2 & 3 indicate coverage estimates for re-use patterns of 4 and 7. It can be seen that a re-use of 7 is required for achieving 1% BLER coverage for 64kpbs.

	
	32kbps MBMS
	64kbps MBMS

	
	TTI 20msec
	TTI 80msec
	TTI 20msec
	TTI 80msec

	No Diversity
	79%
	87%
	65%
	77%

	TSTD
	88%
	94%
	78%
	86%

	SCTD
	90%
	97%
	76%
	81%


Table 2 Achievable cell coverage at 1% BLER for 64kbps and 32kbps MBMS services, when the re-use pattern is 4

	
	32kbps MBMS
	64kbps MBMS

	
	TTI 20msec
	TTI 80msec
	TTI 20msec
	TTI 80msec

	No Diversity
	91%
	95%
	82%
	90%

	TSTD
	96%
	98%
	90%
	95%

	SCTD
	96%
	99%
	89%
	93%


Table 3 Achievable cell coverage at 1% BLER for 64kbps and 32kbps MBMS services, when the re-use pattern is 7

3. Conclusions

Link level simulations of 1.28Mcps TDD MBMS services transmitted on the S-CCPCH and employing TSTD and SCTD have been presented. The following observations are made:

· The use of transmit diversity enables the data rate that can be achieved in the most stringent channel condition (Case 1) at around 95% coverage with a re-use pattern of 3 to be increased to 32kbps, compared to 16kbps with no diversity.

· The use of transmit diversity reduces the proportion of a 5MHz bandwidth required for 32kbps MBMS from 33% to 15%.

· 64kbps at 1% BLER and 95% coverage still requires around 33% of the 5MHz bandwidth in the case 1 channel model.

To achieve the 1% BLER at 64kbps, or to achieve a BLER of 0.1% at 32kbps, a further improvement mechanism, such as outer coding or time delayed transmissions should be investigated. 

4. Simulation assumptions

	Parameter
	Assumption

	Cellular layout
	Hexagonal Grid

	Re-use pattern
	3

	Propagation law
	128.1-37.6log10(R)

	Service, Bit rate
	64, 32kbit/second, Data

	FEC coding
	Turbo

	Transport Block Size
	1280, 640; 16 bit CRC

	TTI
	20, 80 msec

	Spreading Factor
	16

	Slot Format
	No TPC, TFCI, SS

	Power Control
	None

	Channel Estimation
	Enabled - Realistic

	Receiver Detection
	JD-MMSE

	Multipath Channels
	Multipath case 1 as defined in TS25.102

	Carrier Frequency
	2000 MHz

	UE Speed
	3km/h
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