3GPP TSG RAN WG4#40
Tdoc R4-060809
Tallinn, Estonia
28 August – 1 September 2006
Agenda Item:

6.11.2
Source:

IPWireless

Title:
MBMS Channels Performance for 7.68 Mcps TDD Option – Simulation assumptions and results
Document for:

Approval
1 Introduction
This document presents the link level simulation assumptions and results to evaluate the performances of MTCH and MCCH channels for 7.68 Mcps TDD option.
2 Simulation Assumptions
2.1 MCCH
The S-CCPCH parameters that carry the MCCH are summarized in Table 1 and Table 2 for physical and transport channels respectively.  
Table 1: Physical channel parameters for S-CCPCH carrying MCCH

	Parameter
	Unit
	Level

	Channel bit rate
	kbps
	22.8

	Channel symbol rate 
	kbps
	11.4

	Slot Format #i
	-
	3 (Burst Type1, SF32, No TPC, 16 bits TFCI)

	TFCI
	-
	ON

	Bearer codes per slot
	-
	1 x SF32


Table 2: Transport channel parameters for S-CCPCH carrying MCCH

	Parameter
	MCCH

	User Data Rate
	7.2 kbps

	Number Transport Channel 
	1 

	Transport Block Size
	581

	Transport Block Set Size
	581

	RLC SDU block size
	4088 

	Transmission Time Interval
	80 ms

	Repetition period
	640 ms

	Modification period
	1280 ms

	Type of Error Protection
	Turbo

	Coding Rate
	1/3

	Rate Matching attribute
	256

	Size of CRC
	16


The simulation assumptions for MCCH are summarized in Table 3.
Table 3: Simulation assumptions for MCCH performance

	Parameters
	Values

	Samples per chip
	4

	Midamble allocation
	Common

	Number of Radio Links
	1

	Interfering codes per timeslot 
	15 x SF32

	S-CCPCH_Ec / Ior
	Variable in test

	Geometry (dB)  
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	-3

	Ioc (dBm/ 7.68 MHz)
	-60

	Detection Method
	JD-MMSE

	Channel Estimation
	Realistic channel estimator - estimated phase & amplitude

	Carrier Frequency
	2 GHz

	Propagation conditions
	VA3

	TSTD
	OFF


The simulation produces a graph of the transport channel BLER versus S-CCPCH_Ec/Ior.

2.2 MTCH

The S-CCPCH parameters that carry the MTCH are summarized in Table 4 and Table 5 for physical and transport channels respectively.

Table 4: Physical channel parameters for S-CCPCH carrying MTCH

	Parameter
	Unit
	Level
	Level

	User Data Rate
	kpbs
	256
	128

	Channel bit rate
	kbps
	388.8
	388.8

	Channel symbol rate 
	kbps
	194.4
	194.4

	Slot Format #i
	-
	3 and 0 (Burst Type 1, SF32, No TPC, 16 and 0 bits TFCI)
	3 and 0 (Burst Type 1, SF32, No TPC, 16 and 0 bits TFCI)

	TFCI
	-
	ON (for 1st S-CCPCH in the timeslot)
	ON (for 1st S-CCPCH in the timeslot)

	Bearer codes per slot
	-
	16  x SF32
	16 x SF32


Table 5: Transport channel parameters for S-CCPCH carrying MTCH

	Parameter
	MTCH

	User Data Rate
	256 kbps
	128 kbps

	Number of Transport Channel 
	1 
	1

	Transport Block Size
	2561
	2561

	Transport Block Set Size
	10244
	5122 

	Nr of transport blocks/TTI
	4
	2 

	RLC SDU block size
	10160 
	5072 

	Transmission Time Interval
	40 ms
	40 ms

	Type of Error Protection
	Turbo
	Turbo

	Coding Rate
	1/3
	1/3

	Rate Matching attribute
	256
	256

	Size of CRC
	16
	16


The simulation assumptions for MTCH are summarized in Table 6.

Table 6: Simulation assumptions for MTCH performance

	Parameters
	Values

	
	(256 kbps)
	(128 kbps)

	Combining scheme
	Soft
	Selective

	S-CCPCH Codes per Slot
	16 × SF32
	16 × SF32

	Samples per chip
	4
	4

	Midamble allocation
	Common
	Common

	Number of Radio Links
	3
	2

	Interfering codes per timeslot
	16
	16

	Σ(S-CCPCH_Ec)/Ior per active timeslot
	0 dB
	0 dB

	Geometry (dB)  
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	Variable in test
	Variable in test

	Ioc (dBm/ 7.68 MHz)
	-60
	-60

	Detection Method
	JD-MMSE
	JD-MMSE

	Channel Estimation
	Realistic channel estimator - estimated phase & amplitude
	Realistic channel estimator - estimated phase & amplitude

	Carrier Frequency
	2 GHz
	2 GHz

	Propagation conditions
	VA3
	VA3

	TSTD
	OFF
	OFF


The simulations will produce a set of curves of RLC SDU error rate (RLC_SDU_ER) after soft/selective combining vs.
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3 Results

3.1 MCCH
Figure 1 is the simulation result for the MCCH transport channel BLER vs. S-CCPCH_Ec/Ior.
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Figure 1: MCCH channel performance

Since the MCCH repetition period is 640 ms and its modification period is 1280 ms, each MCCH transport channel is repeated twice.  The repetition period (640 ms) can fit 8 MAC PDU (MCCH TTI = 80 ms).  Hence the probability of RLC SDU error, RLC_SDU_ER is (1-(1-PTrCH2)8), where PTrCH is the MCCH transport channel BLER shown in Figure 1.  A RLC_SDU_ER of 0.01 equates to a PTrCH of 0.0354.  The required S-CCPCH_Ec/Ior with and without implementation margin for a RLC_SDU_ER of 0.01 is summarized in Table 7.
Table 7: Test requirements for MCCH detection

	Test Number
	RLC_SDU_ER
	S-CCPCH_Ec/Ior (dB)

	
	
	Ideal
	With Implementation Margin

	1
	0.01
	-7.7
	-4.7


3.2 MTCH
Figure 1 is the simulation result for the MTCH RLC_SDU_ER vs. 
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Figure 2: MCCH channel performance

The 
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required for a RLC_SDU_ER of 0.01 is summarized in Table 8.

Table 8: Test requirements for MTCH detection

	User Rate (kbps)
	RLC SDU ER
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	Ideal
	With Implementation Margin

	128
	0.1
	3.1
	6.1

	256
	0.1
	2.0
	5.0


4 Conclusion
The performance of MCCH and MTCH channels for 7.68 Mcps TDD option have been evaluated using a simulation.  It is proposed that these performance requirements are included in TS25.102.
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