3GPP TSG RAN WG4#45                                                        R4-071839
Jeju, Korea, 5－9 November 2007 
Agenda Item:

6.4
Source:

        CMCC, RITT, CATT, TD Tech, ZTE, Spreadtrum Communications

Title:                MCCH & MTCH demodulation Performances for LCR TDD MBSFN 
Document for:

Discussion and approval

1. Introduction

The MBMS LCR TDD physical layer enhancements work item [1] was approved at RAN#35 to enable support for SFN environment for 1.28Mcps TDD. This document provides some initial assumptions and parameters for MBSFN LCR TDD link level simulation. It is also included MCCH and MTCH demodulation performance requirements with and without Rx diversity using the propagation channel profiles described in [2]. 
2. Simulation Assumptions

2.1 MTCH

For both mixed and dedicated carrier MBSFN case, the proposed reference MTCH channels have an information rate of 384 or 192 kbps with or without Rx diversity. The transport and physical channel parameters for the MTCH demodulation tests are specified in Table 1 and in Table 2, respectively. The general simulation assumptions are summarized in 3.
Table 1: Transport channel parameters for S-CCPCH carrying MTCH
	Parameter
	MTCH

	
	Test 1
	Test 2
	Test 3
	Test 4

	User Data Rate
	192kbps
	384 kbps
	192kbps
	384 kbps

	Number of Transport Channel 
	1 

	Transport Block Size
	2561

	Transport Block Set Size
	7683
	15366
	7683
	15366

	Nr of transport blocks/TTI
	3
	6
	3
	6

	RLC SDU block size
	7616
	15248
	7616
	15248

	Transmission Time Interval
	40 ms

	Type of Error Protection
	Turbo

	Coding Rate
	1/3

	Rate Matching attribute
	256

	Size of CRC
	16

	Puncturing limit
	0.48
	0.48
	0.52
	0.52


Table 2: Physical channel parameters for S-CCPCH carrying MTCH
	Parameter
	Unit
	Level

	
	
	Test 1
	Test 2
	Test 3
	Test 4

	User Data Rate
	kbps
	192 
	384 
	192 
	384

	Modulation
	-
	QPSK
	16QAM
	QPSK
	16QAM

	Channel bit rate
	kbps
	281.6
	563.2
	307.2
	614.4

	Channel symbol rate 
	kbps
	140.8
	140.8
	153.6
	153.6

	Slot Format #i
	-
	0*
	2*
	4*
	6*

	TFCI
	-
	ON

	Total number of codes per timeslot
	-
	1 × SF1


*Rreference in the table 8Ha in [3] 
Table 1: Simulation assumptions for S-CCPCH carrying MTCH
	Item
	Parameters
	Values

	
	
	Test 11
	Test21
	Test 32
	Test 42

	1
	User Data Rate (kbps)
	192
	384
	192
	384

	2
	Chip Rate (Mcps)
	1.28

	3
	TSTD
	OFF

	4
	TFCI
	ON

	5
	Interfering codes per timeslot
	0

	6
	Σ(S-CCPCH_Ec)/Ior per active timeslot
	0 dB

	7
	Geometry, Îor/Ioc (dB)
	Variable in test

	8
	Ioc
	-60 dBm 

	
	
	

	9
	Number of Rx Branch at UE
	1
	2
	1
	2

	10
	UE antenna correlation (for 2 Rx branch)
	0

	11
	Samples per chip
	4

	12
	Midamble allocation scheme
	Common

	13
	Detection Method
	JD-MMSE

	14
	Channel Estimation
	Realistic channel estimator - estimated phase & amplitude

	15
	Carrier Frequency
	2 GHz

	16
	Propagation conditions
	MBSFN channel 1 in [2]
	MBSFN channel 2 in [2]

	Note 1:  Test 1 and Test 2 are intended for UEs supporting normal delay spread.

Note 2:  Test 3 and Test 4 are intended for UEs supporting extended delay spread.


2.2 MCCH

For dedicated carrier MBSFN case, the proposed reference MCCH channels have an information rate of 7.6kbps. Transport channel test parameters are listed in table 4 which is the same as Table A.44 in 25.102. The physical channel parameters for dedicated carrier MBSFN case are shown in Table 5. Table 6 gives the general simulation assumption.
Table 4: Transport channel parameters for S-CCPCH carrying MCCH
	Parameter
	MCCH 

	User Data Rate
	7.6kbps

	Number Transport Channel 
	1

	Transport Block Size
	72

	Transport Block Set Size
	72

	RLC SDU block size
	4088

	Transmission Time Interval
	10 ms

	Repetition period
	640 ms

	Modification period
	1280 ms

	Type of Error Protection
	CC

	Coding Rate
	1/3

	Size of CRC
	16


Table 5: Physical channel parameters for S-CCPCH carrying MCCH

	Parameter
	Unit
	Level

	Channel bit rate
	kbps
	19.2

	Channel symbol rate 
	kbps
	9.6

	Modulation
	
	QPSK

	Slot Format #i
	-
	8*

	TFCI
	-
	ON

	Bearer codes per slot
	-
	3 x SF16


* Rreference in the table 8Ha in [3]
Table 6: Simulation assumptions
	Item
	Parameters
	Values

	1
	Chip Rate (Mcps)
	1.28

	2
	TSTD
	OFF

	3
	TFCI
	ON

	4
	Interfering codes per timeslot
	5 x SF16 

	5
	S-CCPCH_Ec / Ior per active timeslot
	-9dB

	6
	Geometry, Îor/Ioc (dB)
	Variable in test

	7
	Ioc
	-60 dBm 

	8
	Number of Rx Branch at UE
	1 or 2

	9
	UE antenna correlation (for 2 Rx branch)
	0

	10
	Samples per chip
	4

	11
	Pilot sequence allocation scheme
	Common

	12
	Detection Method
	JD-MMSE

	13
	Channel Estimation
	Realistic channel estimator - estimated phase & amplitude

	14
	Carrier Frequency
	2 GHz

	15
	Propagation conditions
	MBSFN channel 2 in [2]


3. Simulation Results

3.1 MTCH

The MTCH RLC SDU Error (BLER) as a function of Îor/Ioc is shown in Figure 1 for mixed carrier MBSFN cases.
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Figure 1 MTCH demodulation performance for mixed carrier MBSFN capable UE

For an MTCH RLC SDU error of 0.1, the required Îor/Ioc is shown in Table 7.
Table 7: MTCH RLC SDU error performance

	Test number
	Propagation condition
	Number of UE Rx Branch
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	Ideal
	Implementation
	

	1
	MBSFN channel model 1
	1
	10.3
	13.3
	0.1

	2
	MBSFN channel model 1
	2
	11.7
	14.7
	0.1

	3
	MBSFN channel model 2
	1
	TBD
	TBD
	0.1

	4
	MBSFN channel model 2
	2
	TBD
	TBD
	0.1


4. Conclusion

This document presents MTCH and MCCH demodulation performance test parameters and MTCH simulation results for mixed carrier MBSFN capable UE. It is proposed to defined performance requirements for MBSFN capable UE for LCR TDD based these results.
5. References

[1]
RP-070253 “MBMS LCR TDD physical layer enhancements”, RITT, CMCC, CATT, ZTE, TD-TECH, Huawei, Spreadtrum Communication, RAN #35, Lemesos, Cyprus, March 2007.

[2]
R4-071838 “Propagation channel model for LCR TDD MBSFN”, CMCC, RITT, CATT, TD Tech, ZTE, Spreadtrum Communications, RAN4#45, Jeju, Korea, November 2007.
[3]    R1-074708   “25.221 CR0148r1 (Rel-7, F )  More improvement on dedicated carrier for 1.28 Mcps TDD MBMS”, CMCC, RITT, CATT,TD Tech, ZTE, Spreadtrum Communications  
