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1. Introduction 

Outer coding using Reed Solomon linear block codes has been proposed [1], [2] in the past meetings as one of the possible solutions to reduce Node-B transmission power. In this paper, we present simulation results for S-CCPCH with and without outer coding. We focus on longest TTI possible in R5 i.e. 80ms and considered outer code of (16,12) and (32,24) to obtain the achievable performance gains from such a technique.  

2. Simulation methodology and Results 

The parameters used to simulate 64Kbps MBMS using S-CCPCH 80ms TTI are listed in the appendix section. 

The outer code performance is obtained using the inner code link level performance results and well known mathematical equations for linear block codes. This is possible since the performance of linear block codes is tightly bounded by these equations. The undetected error probability is assumed to be negligible for RS decoder.
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Fig.1: Inner code only and Outer code (16,12) 80ms TTI (Case-1)
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Fig.2: Inner code only and Outer code (16,12) 80ms TTI (Case-2)
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Fig.3: Inner code only and Outer code (32,24) 80ms TTI (Case-1)
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Fig.4: Inner code only and Outer code (32,24) 80ms TTI (Case-2)

In figures 1-4, we present BLER performance against Ec/Ior for case-1 and case-2 type of channels. These channel conditions reflect reasonable picture of good and difficult cases.

Two scenarios have been plotted for each channel condition. 80ms TTI has been considered with outer code rate (16,12) and (32,24). Normal 80ms inner code only performance is also plotted to see the performance gains due to outer code. The results are summarised in table1.

Table-1: Required Ec/Ior for 1% BLER

	Channel
	Ec/Ior

	
	No outer coding
	Outer coding
RS (16,12)
	Outer coding
RS (32,24)

	Case 1,3km/h
	-4.0 dB  (40%)
	-5.25 dB   (30%)
	-5.8 dB   (26%)

	Case 2, 3km/h
	-6.8 dB   (22%)
	-7.2 dB    (19%)
	   -7.8 dB   (16.5%)


3. Summary and comments

Outer coding simulation results for MBMS have been presented in this contribution. It can be observed that for (32,24) code rate, the gains from outer coding vary from 1.8 db to 1.0 db in case 1 and case 2 respectively. The power requirement to achieve 1% BLER for case 1 is 26%. It should be noted that Case 1 channel is relatively benign compared to other channels like Pedestrian-A, in which case the power requirement will be higher.

Appendix

	Parameter
	Value

	S-CCPCH Slot format
	10 (64 kbps)

	Inner Block Size+16 bit CRC
	                       6848(80ms)

	Inner TTI
	80ms

	Outer Code Rate
	0.75

	PICH_Ec/Ior
	-15 dB

	     PCCPCH_Ec/Ior
	-12 dB

	Tx Ec/Ior 
	Varied

	OCNS
	Used to sum total Tx Ec/Ior to 1

	Geometry
	-3 dB

	Channel estimation
	Enable

	Power Control
	Disabled

	Channel – 3 kph
	Case 1 (25.101)

	Channel – 3 kph
	Case 2 (25.101)
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