
3GPP TSG RAN WG1  TSGR1# (03)0812 
New York, USA, August 25-29, 2003  1(1) 
 

Agenda item:  MBMS (7.2) 

Source:  Motorola 

Title: Outer Code Performance for MBMS 

Document for: Discussion 

1. INTRODUCTION 

In order to reduce MBMS transmit power requirements a serially concatenated coding scheme 
has been proposed, where the inner code is a traditional Turbo Code with 20 ms TTI, and the 
outer code is a Reed-Solomon code over several inner TTIs, [1-4]. In this contribution we 
present simulation results with the outer code that show a performance enhancement in 
AWGN but find it has significantly less gain than that observed in [1-2] in practical channel 
conditions such as ITU vehicular A. 

We also compare the outer code performance to that of an interleaver operating over different 
time spans.  We find that interleaving over 80 and 300 ms provides about 1.5 and 3.5 dB more 
gain, respectively, than the outer code in an ITU vehicular A channel. 

2. PERFORMANCE OF OUTER CODE IN AWGN 

The outer code structure proposed in [1] was simulated in AWGN, with the following 
parameters; 

Table 1. Simulation assumptions for AWGN 

Paramaters Value 
Information Rate 67.76 kb/s 
Spreading Factor 32 
Channel Condition AWGN 
TTI Length 20 ms 
Inner Coding Rate 0.385, MAP decoded 
Outer Coding RS (15,11) 
Channel Estimation Ideal 
Geometry -3 dB 

 

Figure 1 shows the relation between inner BLER and outer BLER. It is seen that in AWGN, 
the inner BLER requirement is about 9% for the outer BLER of 1%, as shown in [1]. 
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Figure 1. AWGN, Inner BLER vs. Outer BLER 

3. PERFORMANCE OF OUTER CODE IN FADED CHANNELS 

The performance of the serially concatenated system proposed in [1-2] is very different in 
faded channels because the relation between inner code BLER and outer code BLER is not 
the same as in AWGN. This is shown through simulations using the parameters listed in Table 
2. 

Table 2. Simulation assumptions for Faded Channels 

Paramaters Value 
Information Rate 67.76 kb/s 
Spreading Factor 32 
Channel Condition Vehicular A 
UE Speed 3 km/h 
TTI Length 20 ms when RS (15,11) is used 
Inner Coding Rate 0.385, MAP decoded 
Outer Coding RS (15,11) 
Channel Estimation Ideal 
Geometry -3 dB 

 

Figure 2 shows the performance with and without the outer code for a 20 ms TTI in a 
vehicular A channel model. For this channel, we see that when the inner BLER is 9%, the 
outer BLER is 5% (instead of the 1% BLER observed in AWGN). 

Outer Code RS(15,11), Inner Turbo Code R=0.385, Info. Rate=67.76 kb/s
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Figure 2 also shows the required allocation for turbo coding with 80, 160, and 300 ms TTI 
lengths1. We observe that the performance with 80 and 300 ms TTIs are better than the outer 
coding scheme at 1% BLER by about 1.5 and 3.5 dB, respectively. 

 
Vehicular A, 3 km/h, Ior/(Ioc+No)=-3dB, Info Rate=67.76 kb/s
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Figure 2: Vehicular A, 3 km/h, Required Ec/Ior, Ior/(No+Ioc)=-3dB 

4. DISCUSSION 

The relation between inner code BLER and outer code BLER was studied in [1]. This relation 
assumed inner block errors are uncorrelated in nature. It was concluded (in [1]) that the inner 
code needs to operate at 9% BLER for the outer code to operated at 1%. While this is true for 
AWGN, it was assumed in [1-2] that this is true for faded channels, and therefore, the 9% 
inner BLER as the target operating point for all channel conditions was used. However, we 
have observed that when the inner code is not operating in “AWGN like”  conditions, the outer 
code BLER is much greater than 1% (depending on channel conditions) when the inner code 
BLER is 9%.  We should note that more recent outer coding results [4] are relatively close to 
the results shown here: the Ec/Ior at –3dB geometry of is –6.2dB. 
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1 300ms interleaving was used since it matches the length of the outer code. 
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