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1 Introduction
In meeting RAN4#60bis it was agreed for each company to provide the simulation results with all possible Rx RF impairments and frequency offset as 30Hz between CCs [1]. In this contribution we provide the impairment results for the following test cases in both FDD and TDD systems and also propose the requirement value in terms of SNR for the test points.
For FDD:

· 2x20 MHz test for TM1, UE cat 5-8, CA capability A-A,C
· 2x20 MHz 2TX test for TM3, UE cat 5-8, CA capability A-A,C
· 2x10 MHz test for TM1, UE cat 5-8, CA capability A-A
· 2x10 MHz 2TX test for TM3, UE cat 5-8, CA capability A-A
· 2x10 MHz 4TX test for TM4, UE cat 3-8, CA capability A-A 

For TDD:

· 2x20 MHz test for TM1, UE cat 5-8, CA capability C

· 2x20 MHz 2TX test for TM3, UE cat 5-8, CA capability C

· 2x 20 MHz 4TX for TM4, UE cat 5-8, CA capability C

2 Simulation results
The simulation results with impairments can be found in Table 1. We use Tx EVM as 6% and practical channel estimation and noise estimation for all the test cases. The frequency offset as 30Hz between CCs is applied on SCell. The possible Rx RF impairments are linear distortion of RF and baseband filters, LO leakage and phase noise, I/Q imbalance, ADC quantization noise, and nonlinear distortion such as IMD2 and IMD3. The test point as "Fraction of Maximum Throughput" in the performance requirement refers to the ratio of the sum of throughput values of all component carriers to the sum of the nominal maximum throughput values of all component carriers.The simulation scenarios can be found in the Appendix.
Table 1 Simulation results with RF impairments and frequency offset
	Scenario
	Test
mode
	Description
	Reference
channel
	Channel
Model
	Antenna
configuration
	Fixed frequency offset added in SCC
	Verification
point
	SNR (dB) as proposed requirement


	1
	TM1
	2x20MHz,

QPSK 1/3
	R42. FDD
	EVA5
	1x2 low
	30Hz
	70 % tp
	-3.5

	2
	TM3
	2x20MHz,

16QAM 1/2
	R30. FDD
	EVA70
	2x2 low
	30Hz
	70 % tp
	11.4

	3
	TM1
	2x10MHz,

QPSK 1/3
	R42. FDD
	EVA5
	1x2 low
	30Hz
	70 % tp
	-3.5

	4
	TM3
	2x10MHz,

16QAM 1/2
	R2. FDD
	EVA70
	2x2 low
	30Hz
	70 % tp
	11.3

	5
	TM4
	2x10MHz,

16QAM 1/2
	R11. FDD
	EVA5
	4x2 low
	30Hz
	70 % tp
	8.2

	6
	TM1
	2x20MHz,

QPSK 1/3
	R42. TDD
	EVA5
	1x2 low
	30Hz
	70 % tp
	-2.8

	7
	TM3
	2x20MHz,

16QAM 1/2
	R30. TDD
	EVA70
	2x2 low
	30Hz
	70 % tp
	11.7

	8
	TM4
	2x20MHz,

16QAM 1/2
	R43. TDD
	EVA5
	4x2 low
	30Hz
	70 % tp
	9.2


3 Conclusions

In order to define proper requirement for the test scenarios on CA, this document propose the reference value of SNR for both FDD and TDD test scenarios considering the RF impairments and relative fixed frequency error as 30Hz between CCs.
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5 Apendix Simulation scenarios

5.1 FDD
The test cases for FDD from Sec1 are defined in Table 1~4 seperately.
Table 1 Test scenario for SIMO test for CA performance requirements for FDD

	Test num.
	Band-width
	Referencechannel
	OCNG pattern
	Propa-

gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE cate-

gory
	CA capa-

bility

	
	
	
	
	
	
	Fraction of maximum
throughput (%)
	SNR (dB)
	
	

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

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


Table 2 Test scenario for LD-CDD MIMO test for CA performance requirements for FDD
	Test num.
	Band-width
	Referencechannel
	OCNG pattern
	Propa-

gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE cate-

gory
	CA capa-

bility

	
	
	
	
	
	
	Fraction of maximum

throughput (%)
	SNR (dB)
	
	

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

	4
	2x20 MHz
	R.30 FDD
	[TBD]
	EVA70
	2x2 Low
	70
	[TBD]
	5-8
	A-A,C


Table 3 Test scenario for CL-SM MIMO test for CA performance requirements for FDD
	Test num.
	Band-width
	Referencechannel
	OCNG pattern
	Propa-

gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE cate-

gory
	CA capa-

bility

	
	
	
	
	
	
	Fraction of maximum

throughput (%)
	SNR (dB)
	
	

	5
	2x10 MHz
	R.14 FDD
	[TBD]
	EVA5
	4x2 Low
	70
	[TBD]
	3-8
	A-A


The simulation assumptions are further listed in Table 4.

Table 4 Reference measurement channel for FDD
	Parameter
	Unit
	Value

	Reference channel
	
	R.2 FDD
	R.42 FDD
	R.11 FDD
	R.30 FDD
	R.14 FDD

	Channel bandwidth
	MHz
	10
	20
	10
	20
	10

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

	Allocated subframes per Radio Frame
	
	10
	10
	10
	10
	10

	Modulation
	
	QPSK
	QPSK
	16QAM
	16QAM
	16QAM

	Target Coding Rate
	
	1/3
	1/3
	1/2
	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
	12960

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

	  For Sub-Frame 0
	Bits
	4392
	8760
	12960
	25456
	11448

	Number of Code Blocks 
(Notes 3 and 4)
	
	
	
	
	
	

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

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

	  For Sub-Frame 0
	Bits
	1
	2
	3
	5
	2

	Binary Channel Bits (Note 4)
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	13800
	27600
	26400
	52800
	25600

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

	  For Sub-Frame 0
	Bits
	12960
	26760
	24768
	51168
	24064

	Max. Throughput averaged over 1 frame (Note 8)
	Mbps
	3.953
	7.884
	11.664
	22.910
	11.513

	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



5.2 TDD
The test cases for TDD from Sec1 are defined in Table 6~8 seperately.
Table 5 Test scenario for SIMO test for CA performance requirements for TDD

	Test num.
	Band-width
	Referencechannel
	OCNG pattern
	Propa-

gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE cate-

gory
	CA capa-

bility

	
	
	
	
	
	
	Fraction of maximum
throughput (%)
	SNR (dB)
	
	

	5
	2x20MHz
	R.42 TDD
	[TBD]
	EVA5
	1x2 Low
	70
	[TBD]
	5-8
	C


Table 6 Test scenario for LD-CDD MIMO test for CA performance requirements for TDD
	Test num.
	Band-width
	Referencechannel
	OCNG pattern
	Propa-

gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE cate-

gory
	CA capa-

bility

	
	
	
	
	
	
	Fraction of maximum

throughput (%)
	SNR (dB)
	
	

	6
	2x20 MHz
	R.30-1 TDD
	[TBD]
	EVA70
	2x2 Low
	70
	[TBD]
	5-8
	C


Table 7 Test scenario for CL-SM MIMO test for CA performance requirements for TDD
	Test num.
	Band-width
	Referencechannel
	OCNG pattern
	Propa-

gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE cate-

gory
	CA capa-

bility

	
	
	
	
	
	
	Fraction of maximum

throughput (%)
	SNR (dB)
	
	

	7
	2x20 MHz
	R.43 TDD
	[TBD]
	EVA5
	4x2 Low
	70
	[TBD]
	5-8
	C


The simulation assumptions for TDD are further listed in Table 8.

Table 8 Reference measurement channel for TDD
	Parameter
	Unit
	Value

	Reference channel
	
	R.42 TDD
	R.30-1 TDD
	R.43 TDD

	Channel bandwidth
	MHz
	20
	20
	20

	Allocated resource blocks (Note 6)
	
	100
	100
	100

	Uplink-Downlink Configuration (Note 4)
	
	1
	1
	1

	Allocated subframes per Radio Frame (D+S)
	
	4+2
	4+2
	4+2

	Modulation
	
	QPSK
	16QAM
	16QAM

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

	Information Bit Payload (Note 6)
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	8760
	25456
	25456

	  For Sub-Frames 1,6
	Bits
	7736
	22920
	21384

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

	  For Sub-Frame 0
	Bits
	8760
	n/a
	n/a

	Number of Code Blocks (Notes 5 and 6)
	
	
	
	

	  For Sub-Frames 4,9
	
	2
	5
	5

	  For Sub-Frames 1,6
	
	2
	4
	4

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

	  For Sub-Frame 0
	
	2
	n/a
	n/a

	Binary Channel Bits (Note 6)
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	27600
	52800
	51200

	  For Sub-Frames 1,6
	Bits
	22656
	42912
	41312

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

	  For Sub-Frame 0
	Bits
	26904
	n/a
	n/a

	Max. Throughput averaged over 1 frame  (Note 6)
	Mbps
	4.175
	9.675
	9.368

	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. For subframe 1&6, only 2 OFDM symbols are allocated to PDCCH.

Note 2:
For BW=1.4 MHz, the information bit payloads of special subframes are set to zero (no scheduling) to avoid problems with insufficient PDCCH performance at the test point. 

Note 3:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]
Note 4:
As per Table 4.2-2 in TS 36.211 [4]

Note 5:      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 6:
Given per component carrier per codeword
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