3GPP TSG-RAN WG4 #59AH
R4-113848
Bucharest, Romania, 27 June – 1 July, 2011 
Agenda item:
5.7.2.1
Source: 
Renesas Mobile Europe Ltd.
Title: 
Simulation results for LTE CA performance requirements
Document for:
Discussion
1. Introduction
The way forward for downlink carrier demodulation requirements has been provided in [1] and further details for the simulation assumptions were agreed in [2]. In this contribution the alignment simulation results are provided for FDD according to the agreement in [1]. The details of the results are captured in the attached excel file.
2. Discussion and Simulation Results
In [2], it has been agreed that only 20MHz related simulations would be required. The legacy 10MHz requirements can be applied with no need of any new simulations.
2.1. SIMO Case: TM1 for 20+20MHz, EVA5.
The simulation assumption is defined in Test 20 of Table 1. The reference channel R.42 FDD is described in Table 3 of the appendix.

Table 1: Test cases for LTE CA SIMO performance
	Test num.
	Band-width
	Reference channel
	OCNG pattern
	Propagation condition
	Correlation matrix and antenna config.
	Reference value
	UE category
	CA capability

	
	
	
	
	
	
	Fraction of maximum
throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
	R.2 FDD
	OP.1 FDD
	EVA5
	1x2 Low
	70
	-1.0
	1-8
	none

	
	2x10 MHz
	R.2 FDD
	[TBD]
	EVA5
	1x2 Low
	70
	[TBD]
	3-8
	A-A

	20
	2x20 MHz
	R.42 FDD
	[TBD]
	EVA5
	1x2 Low
	70
	[TBD]
	5-8
	A-A,C


The simulation results are presented in Figure 1.
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Test 20: 1x2 SIMO with TM1


Figure 1: Performance results for SIMO (TM1) with FRC R.42 FDD

2.2. MIMO Case: 2Tx+TM3 for 20+20MHz, EVA70.
The simulation assumption is defined in Test 2 in Table 2. The reference channel R.42 FDD is described in Table 4 of appendix.

Table 2: Test cases for LTE CA MIMO performance
	Test num.
	Band-width
	Reference channel
	OCNG pattern
	Propagation condition
	Correlation matrix and antenna config.
	Reference value
	UE category
	CA capability

	
	
	
	
	
	
	Fraction of maximum
throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
	R.11 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	70
	13.0
	2-8
	none

	
	2x10 MHz
	R.11 FDD
	[TBD]
	EVA70
	2x2 Low
	70
	[TBD]
	3-8
	A-A

	2
	2x20 MHz
	R.30 FDD
	[TBD]
	EVA70
	2x2 Low
	70
	[TBD]
	5-8
	A-A,C


The simulation results are presented in Figure 2.
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Test 2: 2x2 MIMO with TM3


Figure 2: Performance results for MIMO (TM3) with FRC R.30 FDD

3. Conclusion 

In this contribution the alignment simulation results for carrier aggregation have been presented. These results can be used as input to determine the demodulation requirements for dual carrier operation.
References

[1] R4-113240, “UE Demod ad-hoc session agreements – Wednesday evening”, NEC, TSG-RAN WG4 #59, May 2011

[2] R4-112553, “Introduction of the downlink CA demodulation”, Renesas Mobile Europe, TSG-RAN WG4 #59, May 2011 

.
Appendix: Fixed Reference Channels
Table 3: Fixed Reference Channel for Test 20
	Parameter
	Unit
	Value

	Reference channel
	
	R.4 FDD
	R.42 FDD
	
	R.2 FDD
	
	

	Channel bandwidth
	MHz
	1.4
	20
	
	10
	
	

	Allocated resource blocks (Note 4)
	
	6
	100
	
	50
	
	

	Allocated subframes per Radio Frame
	
	10
	10
	
	10
	
	

	Modulation
	
	QPSK
	QPSK
	
	QPSK
	
	

	Target Coding Rate
	
	1/3
	1/3
	
	1/3
	
	

	Information Bit Payload (Note 4)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	408
	8760
	
	4392
	
	

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	
	n/a
	
	

	  For Sub-Frame 0
	Bits
	152
	8760
	
	4392
	
	

	Number of Code Blocks 
(Notes 3 and 4)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	
	1
	2
	
	1
	
	

	  For Sub-Frame 5
	
	n/a
	n/a
	
	n/a
	
	

	  For Sub-Frame 0
	
	1
	2
	
	1
	
	

	Binary Channel Bits  (Note 4)
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	1368
	27600
	
	13800
	
	

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	
	n/a
	
	

	  For Sub-Frame 0
	Bits
	528
	26760
	
	12960
	
	

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	0.342
	7.884
	
	3.953
	
	

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz
Note 2:
Reference signal, synchronization signals and  PBCH allocated as per TS 36.211 [4]

Note 3:      If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)

Note 4:
Given per component carrier per codeword



Table 4: Fixed Reference Channel for Test 2
	Parameter
	Unit
	Value

	Reference channel
	
	
	R.10 FDD
	R.11 FDD
	R.11-2 FDD
	R.11-3 FDD
	R.30 FDD
	R.35 FDD

	Channel bandwidth
	MHz
	
	10
	10
	5
	10
	20
	10

	Allocated resource blocks (Note 4)
	
	
	50
	50
	25
	40
	100
	50

	Allocated subframes per Radio Frame
	
	
	10
	10
	10
	10
	10
	10

	Modulation
	
	
	QPSK
	16QAM
	16QAM
	16QAM
	16QAM
	64QAM

	Target Coding Rate
	
	
	1/3
	1/2
	1/2
	1/2
	1/2
	1/2

	Information Bit Payload (Note 4)
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	4392
	12960
	5736
	10296
	25456
	19848

	  For Sub-Frame 5
	Bits
	
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	
	4392
	12960
	4968
	10296
	25456
	18336

	Number of Code Blocks 
(Notes 3 and 4)
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	1
	3
	1
	2
	5
	4

	  For Sub-Frame 5
	Bits
	
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	
	1
	3
	1
	2
	5
	3

	Binary Channel Bits (Note 4)
	
	
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	13200
	26400
	12000
	21120
	52800
	39600

	  For Sub-Frame 5
	Bits
	
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	
	12384
	24768
	10368
	19488
	51168
	37152

	Max. Throughput averaged over 1 frame (Note 4)
	Mbps
	
	3.953
	11.664
	5.086
	9.266
	22.910
	17.712

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz
Note 2:
Reference signal, synchronization signals and  PBCH allocated as per TS 36.211 [4]
Note 3:      If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)
Note 4:
Given per component carrier per codeword
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