3GPP TSG RAN WG4 Meeting #59
R4-113092
Barcelona, Spain, 09 – 13 May, 2011
Agenda Item:
5.1.6
Source:
LG Electronics
Title:
LTE-A UE simulation results of PDSCH for CA
Document for:
Discussion
1 Introduction

In RAN4 last RAN4 #58AH meeting, the simulation assumption and parameters for CA are determined to evaluate LTE-A UE CA performance in RAN4 #59 Barcelona [1]. The purpose of those scenarios is to verify PDSCH demodulation performance for carrier aggregation on SIMO and MIMO system.
In this contribution we provide the initial simulation results of PDSCH for CA performance requirements in FDD mode.
2 Simulation Common assumption and test scenarios

The SIMO test cases of PDSCH for CA performance are defined in Table.1. And the MIMO test cases of PDSCH for CA performance are defined in Table 2.
Table 1 Initial test scenarios for SIMO test for CA performance requirements

	Test 
	Channel 
BW 
	MCS 
	Propagation Condition 
	Correlation Matrix and
 Antenna Configuration 
	Reference value 
	Applicable UE categories/capabilities 

	
	
	
	
	
	Fraction of
 Maximum Throughput 
	SNR (dB) 
	UE Cat 
	MIMO
capability
(1) 
	CA capability
(2) 

	1 
	2x10 MHz 
	R.2 FDD 
	EVA5 
	1x2 Low 
	70 % 
	[-1.0] 
	3-8 
	2 or 4
 layers 
	xA-yA, xB, or xC 

	2 
	2x20 MHz 
	R.42 FDD
	EVA5 
	1x2 Low 
	70 % 
	TBD 
	5-8
	2 or 4
 layers 
	xA-yA, or xC 

	(1) signaled per band for UE categories 6-8     (2) x=band1, y=band2 


Table 2 Initial test scenarios for MIMO test for CA performance requirements
	Test 
	Channel 
BW 
	MCS 
	Propagation Condition 
	Correlation Matrix and
 Antenna Configuration 
	Reference value 
	Applicable UE categories/capabilities 

	
	
	
	
	
	Fraction of
 Maximum Throughput 
	SNR (dB) 
	UE Cat 
	MIMO
capability
(1) 
	CA capability
(2) 

	1 
	2x10 MHz 
	R.11 FDD
	EVA70
	2x2 Low 
	70 % 
	TBD
	3-8 
	2 or 4
 layers 
	xA-yA, xB, or xC 

	2 
	2x20 MHz 
	R.30 FDD
	EVA70
	2x2 Low 
	70 % 
	TBD 
	5-8
	2 or 4
 layers 
	xA-yA, or xC 

	(1) signaled per band for UE categories 6-8     (2) x=band1, y=band2 


The basic simulation assumption are organized in the table 3, we assumed the Tx EVM is effective 6% and we use practical and realizable channel and noise estimators with no a-priori knowledge of the channel state information.
Table 3.  Reference measurement channel for FDD
	Parameter
	Unit
	Value

	Reference channel
	
	R.2 FDD
	R.42 FDD
	R.11 FDD
	R.30 FDD

	Channel bandwidth
	MHz
	10
	20
	10
	20

	Allocated resource blocks (Note 4)
	
	50
	100
	50
	100

	Allocated subframes per Radio Frame
	
	10
	10
	10
	10

	Modulation
	
	QPSK
	QPSK
	16QAM
	16QAM

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

	Information Bit Payload (Note 4)
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	4392
	8760
	12960
	25456

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

	  For Sub-Frame 0
	Bits
	4392
	8760
	12960
	25456

	Number of Code Blocks 
(Notes 3 and 4)
	
	
	
	
	

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

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

	  For Sub-Frame 0
	Bits
	1
	2
	3
	5

	Binary Channel Bits (Note 4)
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	13800
	27600
	26400
	52800

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

	  For Sub-Frame 0
	Bits
	12960
	26760
	24768
	51168

	Max. Throughput averaged over 1 frame (Note 8)
	Mbps
	3.953
	7.884
	11.664
	22.910

	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



3 Simulation Results 

The simulation results for aligned performance are displayed in figure 1~4. The alignment curves are given in the excel sheet.
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Figure 1. SIMO, QPSK r=1/3, 2x10MHz PDSCH for CA test results in EVA 5Hz
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Figure 2. SIMO, QPSK r=1/3, 2x20MHz PDSCH for CA test results in EVA 5Hz
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Figure 3. MIMO TM3, 16-QAM r=1/2, 2x10MHz PDSCH for CA test results in EVA 70Hz 
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Figure 4. MIMO TM3, 16-QAM r=1/2, 2x20MHz PDSCH for CA test results in EVA 70Hz 
4 Conclusions


In this contribution, we provided the initial simulation results of PDSCH simulation results for CA performance requirements.
It is suggested that these results are compared with those of other companies to determine the minimum performance requirements for throughput of SNR points.
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