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Introduction

In this document we present text to be included in the MBMS technical report: 

· Describing simple transport channel repetition. Simulation results were presented in WG1 meeting #31 in Tokyo, Japan in Tdoc R1-030332 “Evaluation of repetition scheme for MBMS point-to- multipoint service”.

· Describing transport channel repetition with overlap.  Simulation results were presented in WG1 meeting #32 in Paris, France in Tdoc R1-030540 “Evaluation of repetition with overlap for MBMS”.

-------------------------------------------------------------------Text -----------------------------------------------------------------------
4.2
Performance using new functionality

4.2.1 Performance of repetition schemes

Repetition schemes have been evaluated to reduce the percentage of Node B total Transmit power allocated for the S-CCPCH.  The simple repetition scheme is described in section 4.2.1.1 and the transport channel repetition with overlap is described in 4.2.1.2
4.2.1.1 Simple repetition of transport channel

TrCH repetition:

To exploit time diversity more effectively a transport block may be repeated after n radio frames.  At the transmitter, two identical transport blocks are channel encoded separately and transmitted sequentially (n=1) at 128 kbps.  At the receiver, the repeated transport blocks are soft combined and input into the channel decoder block.  

Repetition using RM:

The 64 kbps transport channel is encoded and rate matched into a 128 kbps bearer using R99 rate matching scheme. 

The resulting throughput is 64 kbps for both methods. 

4.2.1.1.1 Simulation assumptions

The simulation parameters and their values are listed in the table below for 64 and 128 kbps bearer.

Table 4.2.1.1.1‑1: Simulation assumption parameters for 64 and 128 kbps S-CCPCH

	Parameter 
	Value

	S-CCPCH slot format 
	11, 13 

	Transport Block size 
	1280, 5120; plus 16-bit CRC 

	TTI
	20, 80 ms

	STTD
	ON, OFF

	CPICH Ec/Ior
	-10 dB

	P-SCH Ec/Ior
	-15 dB

	S-SCH Ec/Ior
	-15 dB

	Channel Estimation
	Non-Ideal

	Geometry (Ior/Ioc)
	-3 dB

	Channel specification
	Pedestrian B at 3 kph, Vehicular A at 30 kph 

	Number of Rake Fingers
	6

	Power Control
	Off


4.2.1.1.2 Simulation Results for simple transport channel repetition

The four figures below show the performance of the rate matching and transport channel schemes with and without STTD, and for TTI values of 20 and 80 ms.   
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Figure 4.2.1.1‑1: Performance of rate matching and transport channel combining in Pedestrian B channel model at 3 kph without STTD  
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Figure 4.2.1.1‑2: Performance of rate matching and transport channel combining in Pedestrian B channel model at 3 kph with STTD 
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Figure 4.2.1.1‑3: Performance of rate matching and transport channel combining in vehicular channel model at 30 kph without STTD
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Figure 4.2.1.1‑4: Performance of rate matching and transport channel combining in vehicular channel model at 30 kph with STTD 

4.2.1.1.3 Summary of results for simple transport channel repetition scheme

The results are summarized in Table 1 and Table 2 below for 1% BLER.

Table 4.2.1.1.3‑1: Transmit EC/IOR for 1% BLER in Pedestrian B at 3 kph: simple transport channel repetition

	
	Single Antenna
	STTD

	TTI (ms)
	20
	80 
	20 
	80 

	EC/ IOR  (dB)
	-7.4
	-8.8
	-9.3
	-10.4

	RM EC/ IOR  (dB)
	-7.4
	-9.0
	-9.4
	-10.5

	TrCH combining 

EC/ IOR  (dB)
	-8.0
	-9.7
	-9.6
	-10.8


Table 4.2.1.1.3‑2: Transmit EC/IOR for 1% BLER in vehicular A at 30 kph, simple transport channel repetition 

	
	Single Antenna
	STTD

	TTI (ms)
	20
	80 
	20 
	80 

	EC/ IOR  (dB)
	-9.1
	-11.1
	-10.5
	-11.6

	RM EC/ IOR  (dB)
	-9.4
	-11.8
	-10.7
	-11.9

	TrCH combining 

EC/ IOR  (dB)
	-9.9
	-11.9
	-10.9
	-12.1


4.2.1.2 Transport channel repetition with overlap

At the transmitter, after transport channel concatenation blocks are collected in groups of n (in this case n =3).  For each group of n, the data is transmitted as depicted in figure 1 below.   Each concatenated block corresponds to data for one TTI.
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Figure 4.2.1.2‑1: Transport channel repeater with overlap at the Node B

At the receiver, concatenated blocks are soft combined before the Turbo decoder as depicted in figure 2 below.   The switch period is n*TTI.  
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Figure 4.2.1.2‑2: Transport channel combining at the receiver

4.2.1.2.1 Simulation assumptions for transport channel repetition with overlap

Simulation assumptions are listed in the table below.

Table 4.2.1.2.1‑1: Simulation assumption parameters for 64 and 128 kbps S-CCPCH

	Parameter 
	Value

	S-CCPCH slot format 
	11, 13 

	Transport Block size 
	1280, 5120; plus 16-bit CRC 

	TTI
	20, 80 ms

	STTD
	ON, OFF

	CPICH Ec/Ior
	-10 dB

	P-SCH Ec/Ior
	-15 dB

	S-SCH Ec/Ior
	-15 dB

	Channel Estimation
	Non-Ideal

	Geometry (Ior/Ioc)
	-3 dB

	Channel specification
	Pedestrian B at 3 kph, Vehicular A at 30 kph 

	Number of Rake Fingers
	6

	Power Control
	Off


4.2.1.2.2 Simulation results for transport channel repetition with overlap

It may be observed from figure 3 below that TX power for 1% BLER can be reduced by approximately 1.2 dB for the case with, STTD off, n=3, Pedestrian B channel at 3km/hr and 20ms TTI compared to n=1.  For 80 ms TTI the power reduction is approximately 0.4dB under the same conditions.  It may be noted that there is a marginal gain in performance between n=1 and n=3 for both 20ms and 80ms TTI with STTD on as illustrated in figure 4 below.   Figures 5 and 6 below compare the performance between n=1 and n=3 under the same scenario as figure 3 below but at higher values of vehicle speed (30 km/hr) with STTD off and on respectively.    It may be noted that there is a marginal improvement in performance between n=1 and n=3 at 30 km/hr with STTD off, and the performance with n=3 is worst than with n=1 by approximately 0.3dB with STTD on.
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Figure 4.2.1.2‑3: S-CCPCH performance in PED B at 3km/hr for 64 and 128 kbps (n=1, n=3) with STTD off
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Figure 4.2.1.2‑4: S-CCPCH performance in PED B at 3km/hr for 64 and 128 kbps (n=1, n=3) STTD on
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Figure 4.2.1.2‑5: S-CCPCH performance in Vehicular A at 30km/hr for 64 and 128 kbps (n=1, n=3) STTD off
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Figure 4.2.1.2‑6: S-CCPCH performance in Vehicular A at 30km/hr for 64 and 128 kbps (n=1, n=3) STTD on

4.2.1.2.3 Summary of results for transport channel repetition with overlap

Results of the evaluation of the performance of transport channel repletion with overlap are summarized in tables below.

Table 4.2.1.2.3‑1: Transmit EC/IOR for 1% BLER in Pedestrian B at 3 kph, transport channel repetition with overlap

	
	Single Antenna
	STTD

	TTI (ms)
	20
	80 
	20 
	80 

	EC/ IOR  (dB)
	-7.4
	-8.8
	-9.3
	-10.4

	EC/ IOR  (dB) n=1
	-8.0
	-9.7
	-9.5
	-10.7

	EC/ IOR  (dB) n=3
	-9.4
	-10.2
	-9.7
	-10.8


Table 4.2.1.2.3‑2: Transmit EC/IOR for 1% BLER in vehicular A at 30 kph, transport channel repetition with overlap

	
	Single Antenna
	STTD

	TTI (ms)
	20
	80 
	20 
	80 

	EC/ IOR  (dB)
	-9.1
	-11.0
	-10.5
	-11.6

	EC/ IOR  (dB) n=1
	-9.9
	-11.9
	-10.9
	-12.1

	EC/ IOR  (dB) n=3
	-10.5
	-11.8
	-11.9
	-
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