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1. Introduction

In this paper, we present link-level simulation results for the MBMS Work Item. In particular, we focus on outer R-S coding for MBMS provision on the S-CCPCH. We concentrate on the Pedestrian A and Case 1 environments at 3 km/h as these are believed to be the most relevant and challenging at the same time. An improvement of 2-3 dB is observed over the Rel-5 functionality, depending on the coding parameters. The results indicate that with the (32,24) outer code and 80 ms TTI it is possible to approach, but not fully meet the MBMS requirements for a 64 kbps service in Pedestrian A and Case 1. The implications of this fact are discussed in the companion paper [1].

2. Simulation Results

In figures 1 and 2, we present the simulation results for a 64 kbps MBMS for the Pedestrian A and Case 1 at 3 km/h. It can be verified that an 80 ms TTI is a prerequisite to approach 1% BLER at 20% (-7 dB) of the total transmit power. It should be noted that a target of 0.1% BLER is preferred by some operators. As shown in table 1, in the Pedestrian A channel outer coding has reduced the Ec/Ior requirement from 51% down to 36% (R‑S 16,12) and 30% (R-S 32,24). For the Case 1 channel, Ec/Ior is reduced from 37% down to 22% (R-S 16,12) and 20% (R-S 32,24).

Given the 80 ms TTI and the (32,24) R-S code, additional storage for 1.92 seconds (24*80 ms) of data would be required to for the outer frames. This translates to 20 kilobytes (32*1280*4/8) of memory.

In order to provide some verification of our results, we compared them to those reported in [2] and [3] for Case 1 3 km/h. An offset of 0.6-0.8 dB exists between the Rel-5 functionality curves, while the outer coding performance is in agreement to within 0.2 dB. The slightly different relative gain could be due to a different way of forming the outer frames, where a few options are exist.

3. Conclusion

Outer coding simulation results for MBMS have been presented in this contribution. It is concluded that, with an (32,24) outer code and an 80 ms TTI, MBMS performance targets can be approached for a 64 kbps service. The discussion of the results is continued in [1].

Table 1  Required Ec/Ior for 1% BLER

	Channel
	Bit rate,
kbps
	TTI,
ms
	Ec/Ior

	
	
	
	no outer coding
	outer coding
RS (16,12)
	outer coding
RS (32,24)

	PedestrianA, 3km/h
	64
	20
	>-2.0 dB   (>63%)
	>-2.0 dB   (>63%)
	-2.7 dB   (54%)

	PedestrianA, 3km/h
	64
	80
	-2.9 dB   (51%)
	-4.4 dB   (36%)
	-5.2 dB   (30%)

	Case1, 3km/h
	64
	20
	>-3.0 dB   (>50%)
	-3.0 dB   (50%)
	-4.2 dB   (38%)

	Case1, 3km/h
	64
	40
	-2.6 dB   (55%)
	-4.9 dB   (32%)
	-5.6 dB   (28%)

	Case1, 3km/h
	64
	80
	-4.3 dB   (37%)
	-6.5 dB   (22%)
	-6.9 dB   (20%)
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Figure 1  Performance in Pedestrian A, 3 km/h, 64 kbps, G=-3dB, TTI = 20, 80 ms.
inner coding only – measured after turbo decoding (transport block size = 1280)
outer coding, inner code – measured after turbo decoding (transport block size = 1712)
outer coding, (x,y) – measured after R-S decoding (outer block size = 1712*3/4 = 1284)
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Figure 2  Performance in Case 1, 3 km/h. continues…
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Figure 2 …continued  Performance in Case 1, 3 km/h, 3 km/h, 64 kbps, G=-3dB, TTI = 20, 40, 80 ms.

Appendix A: 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 (when no outer coding)
1712 (with outer coding)

	CRC length
	16

	# turbo decoding iterations
	4

	CPICH Ec/Ior
	-10 dB

	P-SCH Ec/Ior
	-15 dB

	S-SCH Ec/Ior
	-15 dB

	OCNS
	varied to sum total Ec/Ior to 0 dB

	STTD
	off

	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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