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1 Introduction

In RAN4 last RAN4 #59AH meeting, the simulation assumption and parameters for CA are determined to evaluate the impact of frequency difference error in LTE-A UE CA performance [1].
In this contribution we just provide the alignment simulation results for sustained data rate test in AWGN channel with frequency error (0~100Hz) in FDD mode. Because the frequency offset did not critical affect to CA demodulation performance in fading channel [2] when TE vendor guarantee to get low frequency error ((100Hz) using one RF chain for intra-band CA.
2 Simulation Common assumption and test scenarios
In the BS RF chain, we assume the one RF chain support two CCs, so the frequency error should impact the UE demodulation performance for intra-band CA. Sustained data rate test will be used to verify the impact of frequency offset between CC1 and CC2
Table 1: Test scenario for intra-band CA with frequency offset

	Test
	Channel

BW
	Correlation matrix and Antenna Configuration
	UE Category
and CA
Ccapability
	Number of bits of a DL-SCH transport block received within a TTI
	Propagation Condition
	Number of layers
	Measurement
channel
	Reference value

	
	
	
	
	
	
	
	
	TB success rate [%]

	6
	2x20MHz
	2x2 low
	6, 7
	
	75376 
(Note 5)
	AWGN
	2
	R.31-4 FDD
	85

	6A
	2x20MHz
	2x2 low
	6, 7
	A-A,C
	75376 
(Note 5)
	AWGN
	2
	R.31-4 FDD
	TBD

	Note 1:
If the operating band under test does not support 20 MHz channel bandwidth, then test is executed according to Test 3A.
Note 2:
Applicable to operating bands supporting up to 10 MHz channel bandwidths. 
Note 3:
For 2 layer transmissions, 2 transport blocks are received within a TTI
Note 4:
35160 bits for sub-frame 5
Note 5:
71112 bits for sub-frame 5
Note 6:
The TB success rate is defined as TB success rate = 100%*NDL_correct_rx/ (NDL_newtx + NDL_retx), where NDL_newtx is the number of newly transmitted DL transport blocks, NDL_retx is the number of retransmitted DL transport blocks, and NDL_correct_rx is the number of correctly received DL transport blocks.


The basic simulation assumption are organized in the table 1&2, 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 2:  Reference measurement channel for sustained data rate test (FDD)
	Parameter
	Unit
	Value

	Reference channel
	
	R.31-1 FDD
	R.31-2 FDD
	R.31-3 FDD
	R.31-3A FDD
	R.31-4 FDD

	Channel bandwidth
	MHz
	10
	10
	20
	10
	20

	Allocated resource blocks (Note 8)
	
	Note 5
	Note 6
	Note 7
	Note 6
	Note 7

	Allocated subframes per Radio Frame
	
	10
	10
	10
	10
	10

	Modulation
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Coding Rate
	
	
	
	
	
	

	  For Sub-Frame 1,2,3,4,6,7,8,9,
	
	0.40
	0.59
	0.59
	0.85
	0.88

	  For Sub-Frame 5
	
	0.40
	0.64
	0.62
	0.89
	0.87

	  For Sub-Frame 0
	
	0.40
	0.63
	0.61
	0.90
	0.90

	Information Bit Payload (Note 8)
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	10296
	25456
	51024
	36696
	75376

	  For Sub-Frame 5
	Bits
	10296
	25456
	51024
	35160
	71112

	  For Sub-Frame 0
	Bits
	10296
	25456
	51024
	36696
	75376

	Number of Code Blocks 
(Notes 3 and 8)
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	2
	5
	9
	6
	13

	  For Sub-Frame 5
	Bits
	2
	5
	9
	6
	12

	  For Sub-Frame 0
	Bits
	2
	5
	9
	6
	13

	Binary Channel Bits (Note 8)
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	26100
	43200
	86400
	43200
	86400

	  For Sub-Frame 5
	Bits
	26100
	39744
	82080
	39744
	82080

	  For Sub-Frame 0
	Bits
	26100
	40752
	83952
	40752
	83952

	Number of layers
	
	1
	2
	2
	2
	2

	Max. Throughput averaged over 1 frame (Note 8)
	Mbps
	10.296
	25.456
	51.024
	36.542
	74.950

	Note 1:
1 symbol allocated to PDCCH for all tests
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:
Resource blocks nPRB = 0..2 are allocated for SIB transmissions in sub-frame 5 for all bandwidths

Note 5:
Resource blocks nPRB = 6..14,30..49 are allocated for the user data in all sub-frames

Note 6:
Resource blocks 
nPRB = 3..49 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..49 in sub-frames 0,1,2,3,4,6,7,8,9

Note 7:
Resource blocks 
nPRB = 4..99 are allocated for the user data in sub-frame 5, and resource blocks nPRB = 0..99 in sub-frames 0,1,2,3,4,6,7,8,9
Note 8:
Given per component carrier per codeword


3 Simulation Results 

The simulation results for aligned performance are displayed in figure 1. The alignment curves are given in the excel sheet.
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Figure 1. Throughput test results for test 6A for sustained data rates
For the sustained data rate test, if TE vendors guarantee to get low frequency error ((100Hz) using one RF chain, the required SNR is lower than 22dB with 70% success rate of TB. Therefore, we propose the required TB success rate should be reduced 70% with 100Hz frequency offset between CC1 and CC2.
And also, for the CA demodulation tests within fading channel, if TE vendors guarantee to get low frequency offset error ((100Hz), we do not consider the performance requirement relaxation.
4 Conclusions


In this contribution, we provided the alignment simulation results of the sustained data rate test for CA performance requirements. And also, we propose the TB success rate with 70% for the minimum requirements of sustained data rate tests for CA performance requirements.
Proposal 1: For sustained data rate tests, the required TB success rate should be reduced 70% within 100Hz frequency offset between CC1 and CC2.
Proposal 2: For CA demodulation tests with fading channel, do not consider the relaxation of performance requirement within 100Hz frequency offset between CC1 and CC2.
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