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1 Introduction
In the last RAN4 meeting the good progresses were made for TDD FDD CA demodulation performance and CSI requirements. The updated simulation assumption was agreed [1]. The CR-s of introduction of normal test, sustained data rate test and soft buffer test were submitted [2~4]. Although they were not formally approved, the technique the contents were acceptable to the group. The remaining issues are whether the antenna configuration for TM4 test can be 4×2, to provide the simulation results for soft buffer test and CQI test, and to decide the cpi-pmi-ConfiguraitonIndex parameters. In this contribution, we will provide the simulation results and test parameters for TDD FDD CQI tests.
2 Antenna configurations for TM4 test
In our other contribution we discuss the solution for the antenna configurations of TM4 test in [5], and we propose to keep 4×2 configurations and consider the method of switching the faders during the test to save the cost.
· Proposal 1: Keep the 4×2 configurations and consider the method of switching the faders during the test to save the cost.
3 Simulation results for TDD FDD soft buffer test
The detailed simulation assumptions are given in [1]. The performance curves can be found in the attached excel document. The simulation results are provided for alignment and deciding the final requirements.
3.1 FDD TDD performance with FDD PCell

Table 1~ Table 4 provides the simulation results for FDD CC and TDD CC with FDD PCell for category 3 and category 4 respectively. The simulation results with and without impairment margins are given.
Table 1: Single carrier performance of FDD CC (FRC) with FDD PCell for category 3
	Number
	Bandwidth
	Reference Channel
	OCNG Pattern (Note 1)
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value @70% TP

	
	
	
	
	
	
	SNR (dB)
w/o IM
	SNR (dB)
w IM

	1
	10MHz
	R.35-3 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	[14.260]
	15.76

	2
	15MHz
	R.35-2 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	[14.264]
	15.76

	3
	20MHz
	R.35-1 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	[14.395]
	15.90

	Note 1:
The OCNG pattern applies for each CC.


Table 2: Single carrier performance of TDD CC (FRC) with FDD PCell for category 3
	Number
	Bandwidth
	Reference Channel
	OCNG Pattern (Note 1)
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value @70% TP

	
	
	
	
	
	
	SNR (dB)

w/o IM
	SNR (dB)
w IM

	1
	10MHz
	R.35-3 TDD
	OP.1 TDD
	EVA70
	2x2 Low
	14.325
	15.83

	2
	15MHz
	R.35-2 TDD
	OP.1 TDD
	EVA70
	2x2 Low
	14.300
	15.8

	3
	20MHz
	R.35-1 TDD
	OP.1 TDD
	EVA70
	2x2 Low
	14.460
	15.96

	Note 1:
The OCNG pattern applies for each CC.


Table 3: Single carrier performance of FDD CC (FRC) with FDD PCell for category 4
	Number
	Bandwidth
	Reference Channel
	OCNG Pattern (Note 1)
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value @70% TP

	
	
	
	
	
	
	SNR (dB)

w/o IM
	SNR (dB)
w IM

	1
	10MHz
	R.35-3 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	[14.260]
	15.76

	2
	15MHz
	R.35-2 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	[14.264]
	15.76

	3
	20MHz
	R.35-1 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	[14.370]
	15.87

	Note 1:
The OCNG pattern applies for each CC.


Table 4: Single carrier performance of TDD CC (FRC) with FDD PCell for category 4
	Number
	Bandwidth
	Reference Channel
	OCNG Pattern (Note 1)
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value @70% TP

	
	
	
	
	
	
	SNR (dB)

w/o IM
	SNR (dB)
w IM

	1
	10MHz
	R.35-3 TDD
	OP.1 TDD
	EVA70
	2x2 Low
	14.325
	14.325

	2
	15MHz
	R.35-2 TDD
	OP.1 TDD
	EVA70
	2x2 Low
	14.280
	14.280

	3
	20MHz
	R.35-1 TDD
	OP.1 TDD
	EVA70
	2x2 Low
	14.460
	14.460

	Note 1:
The OCNG pattern applies for each CC.


3.2 FDD TDD performance with TDD PCell
Table 5~ Table 8 provides the simulation results for FDD CC and TDD CC with TDD PCell for category 3 and category 4 respectively. The simulation results with and without impairment margins are given.
Table 5: Single carrier performance of FDD CC (FRC) with TDD PCell for category 3
	Number
	Bandwidth
	Reference Channel
	OCNG Pattern (Note 1)
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value @70% TP

	
	
	
	
	
	
	SNR (dB)

w/o IM
	SNR (dB)
w IM

	1
	10MHz
	R.35-3 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	13.765
	15.27

	2
	15MHz
	R.35-2 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	13.653
	15.15

	3
	20MHz
	R.35-1 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	13.875
	15.28

	Note 1:
The OCNG pattern applies for each CC.


Table 6: Single carrier performance of TDD CC (FRC) with TDD PCell for category 3
	Number
	Bandwidth
	Reference Channel
	OCNG Pattern (Note 1)
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value @70% TP

	
	
	
	
	
	
	SNR (dB)

w/o IM
	SNR (dB)
w IM

	1
	10MHz
	R.35-3 TDD
	OP.1 TDD
	EVA70
	2x2 Low
	14.289
	15.79

	2
	15MHz
	R.35-2 TDD
	OP.1 TDD
	EVA70
	2x2 Low
	14.285
	15.79

	3
	20MHz
	R.35-1 TDD
	OP.1 TDD
	EVA70
	2x2 Low
	14.46
	15.96

	Note 1:
The OCNG pattern applies for each CC.


Table 7: Single carrier performance of FDD CC (FRC) with TDD PCell for category 4
	Number
	Bandwidth
	Reference Channel
	OCNG Pattern (Note 1)
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value @70% TP

	
	
	
	
	
	
	SNR (dB)

w/o IM
	SNR (dB)
w IM

	1
	10MHz
	R.35-3 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	13.765
	15.27

	2
	15MHz
	R.35-2 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	13.649
	15.15

	3
	20MHz
	R.35-1 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	13.850
	15.35

	Note 1:
The OCNG pattern applies for each CC.


Table 8: Single carrier performance of TDD CC (FRC) with TDD PCell for category 4
	Number
	Bandwidth
	Reference Channel
	OCNG Pattern (Note 1)
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value @70% TP

	
	
	
	
	
	
	SNR (dB)

w/o IM
	SNR (dB)
w IM

	1
	10MHz
	R.35-3 TDD
	OP.1 TDD
	EVA70
	2x2 Low
	14.289
	15.79

	2
	15MHz
	R.35-2 TDD
	OP.1 TDD
	EVA70
	2x2 Low
	14.280
	15.78

	3
	20MHz
	R.35-1 TDD
	OP.1 TDD
	EVA70
	2x2 Low
	14.46
	15.96

	Note 1:
The OCNG pattern applies for each CC.


4  CQI test

4.1 Simulation results for TDD FDD CQI test
We use the test metrics below and follow the agreed way forward:

· Use wideband delta CQI as the test metric 

· Extend 2 DL CA CQI test to 3 DL CA 

· Define 3 cell configuration (Pcell, Scell1, Scell2)

· Determine CINR for each cell

· 12dB for Pcell, 6dB for Scell1 and 0dB for Scell 2

· Define CQI delta metric like

· CQI_Pcell - CQI_Scell1 > th1

· CQI_Scell1 - CQI_Scell2 > th2
Table 1 provides the delta CQI distributions for th1 and th2 for FDD CA. Table 2 provides the delta CQI distributions for th1 and th2 for TDD CA.
Table 9: Distribution of delta CQI (FDD)

	Test metric
	CQI difference (wideband CQIPcell – wideband CQIScell1 or wideband CQISCell1 – wideband CQISCell2)

	
	3
	4
	5

	th1
	88.3%
	11.6%
	0.1%

	th2
	87.4%
	14.3%
	0.3%


Table 10: Distribution of delta CQI (TDD)

	Test metric
	CQI difference (wideband CQIPcell – wideband CQIScell1 or wideband CQISCell1 – wideband CQISCell2)

	
	3
	4
	5

	th1
	89.5%
	10.5%
	0.0%

	th2
	87.6%
	12.2%
	0.2%


So we propose that
· Proposal 2: it is proposed to reuse the existing threshold as the requirements of delta CQI for both FDD and TDD CA CQI tests, i.e., th1 = th2 =2.
4.2 Simulation results for TDD FDD CQI test

The periodicity and offset values for the existing CA CQI tests follow the values in the single carrier CQI definition test, where to avoid the collision between ACK/NACK and CQI the 10ms periodicity with two CQI transmissions is assumed. In order to align the setup for most CQI tests which may simplify the test to some extent, we propose to reuse the same method to decide the cqi-pmi-ConfigurationIndex values.
· Proposal 3: For the CA CQI requirements with FDD PCell and TDD PCell, the cpi-pmi-ConfiguraitonIndex values are given in Table 11 and Table 12, respectively.
Table 11: Parameters for PUCCH 1-0 static test on multiple cells with FDD PCell (TDD FDD CA)

	Parameter
	Unit
	Test 1-3
	Test 4-6

	
	
	PCell
	SCell
	PCell
	SCell1
	SCell2

	PDSCH transmission mode
	
	TM1
	TM1
	TM1
	TM1
	TM1

	Uplink downlink configuration for TDD CC
	
	2
	2
	2
	2
	2

	Special subframe configuration for TDD CC
	
	4
	4
	4
	4
	4

	Downlink power allocation
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	dB
	0
	0
	0
	0
	0
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	dB
	0
	0
	0
	0
	0

	Propagation condition and antenna configuration
	
	AWGN
(1 x 2)
	AWGN
(1 x 2)
	AWGN
(1 x 2)
	AWGN
(1 x 2)
	AWGN
(1 x 2)

	SNR
	dB
	10
	4
	12
	6
	0
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	dB[mW/15kHz]
	-88
	-94
	-86
	-92
	-98
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	dB[mW/15kHz]
	-98
	-98
	-98
	-98
	-98

	Physical channel for CQI reporting
	
	PUCCH Format 2
	PUCCH Format 2
	PUCCH Format 2
	PUCCH Format 2
	PUCCH Format 2

	PUCCH Report Type
	
	4
	4
	4
	4
	4

	Reporting periodicity
	ms
	Npd = [10]
	Npd = [10]
	Npd = [20]
	Npd = [20]
	Npd = [20]

	cqi-pmi-ConfigurationIndex
	
	8
	13
	18
	23
	28

	Note 1:
3 symbols are allocated to PDCCH. No PDSCH for user data is scheduled for the UE with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.


Table 12: Parameters for PUCCH 1-0 static test on multiple cells with TDD PCell (TDD FDD CA)

	Parameter
	Unit
	Test 1-3
	Test 4-6

	
	
	PCell
	SCell
	PCell
	SCell1
	SCell2

	PDSCH transmission mode
	
	TM1
	TM1
	TM1
	TM1
	TM1

	Uplink downlink configuration for TDD CC
	
	2
	2
	2
	2
	2

	Special subframe configuration for TDD CC
	
	4
	4
	4
	4
	4

	Downlink power allocation
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	dB
	0
	0
	0
	0
	0
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	dB
	0
	0
	0
	0
	0

	Propagation condition and antenna configuration
	
	AWGN
(1 x 2)
	AWGN
(1 x 2)
	AWGN
(1 x 2)
	AWGN
(1 x 2)
	AWGN
(1 x 2)

	SNR
	dB
	10
	4
	12
	6
	0
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	dB[mW/15kHz]
	-88
	-94
	-86
	-92
	-98
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	dB[mW/15kHz]
	-98
	-98
	-98
	-98
	-98

	Physical channel for CQI reporting
	
	PUCCH Format 2
	PUCCH Format 2
	PUCCH Format 2
	PUCCH Format 2
	PUCCH Format 2

	PUCCH Report Type
	
	4
	4
	4
	4
	4

	Reporting periodicity
	ms
	Npd = [10]
	Npd = [10]
	Npd = [20]
	Npd = [20]
	Npd = [20]

	cqi-pmi-ConfigurationIndex
	
	7
	12
	17
	22
	27

	Note 1:
3 symbols are allocated to PDCCH. No PDSCH for user data is scheduled for the UE with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.


5 Conclusions
In this contribution, we provide the simulation results for TDD FDD CA soft buffer test and CQI test, and we also provide the offset values for CQI test setup. The proposals are as follows:
· Proposal 1: Keep the 4×2 configurations and consider the method of switching the faders during the test to save the cost.
· Proposal 2: it is proposed to reuse the existing threshold as the requirements of delta CQI for both FDD and TDD CA CQI tests, i.e., th1 = th2 =2.
· Proposal 3: For the CA CQI requirements with FDD PCell and TDD PCell, the cpi-pmi-ConfiguraitonIndex values are given in Table 11 and Table 12, respectively.
And in Annex we provide the draft CR text for TDD FDD CA CQI test.
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7 Annex: TDD FDD CQI test
<< Unchanged part omitted >>
9.1.1
Applicability of requirements

9.1.1.1
Applicability of requirements for different channel bandwidths
In Clause 9 the test cases may be defined with different channel bandwidth to verify the same CSI requirement. 

Test cases defined for 5MHz channel bandwidth that reference this clause are applicable to UEs that support only Band 31.
9.1.1.2
Applicability of requirements for different CA configurations and bandwidth combination sets

The performance requirement for CA CQI tests in Clause 9 are defined independent of CA configurations and bandwidth combination sets specified in Table 5.6A.1-1, Table 5.6A.1-2 and Table 5.6A.1-3. For UEs supporting different CA configurations and bandwidth combination sets, the applicability rules are defined for the tests with 2 DL CCs as following. For simplicity, CA configuration below refers to combination of CA configuration and bandwidth combination set.

For tests specified in Table 9.6.1.1-2, the tests are applicable for any one of the supported FDD CA configurations. Only one of the supported bandwidth combinations from the selected CA configuration is tested. The tested bandwidth combination is determined among the supported bandwidth combinations in the following order: 10+10 MHz, 20+20 MHz, 5+5 MHz, and 10MHz+5MHz.

For tests specified in Table 9.6.1.2-2, the tests are applied to any one of the supported TDD CA configurations covering the largest aggregated CA bandwidth combination.
For tests specified in Table 9.6.1.3-2, the test are applied to any one of the supported TDD FDD CA configurations covering the largest aggregated CA bandwidth combination. If multiple CA configurations cover the largest aggregated bandwidth combination, one of them with the largest number of the aggregated CCs is selected fo the test. Although the same requirements are specified, the test may be conducted separately with FDD PCell and with TDD PCell.
<< Unchanged part omitted >>

· 9.6.1.3
TDD FDD CA with FDD PCell
For the parameters specified in Table 9.6.1.3-1 and Table 9.6.1.3-2, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2 on each cell.

For Test 1-4, the difference between the wideband CQI indices of PCell and SCell reported shall be such that

wideband CQIPCell – wideband CQISCell ≥ 2
for more than 90% of the time. 
For Test 5-12, the difference between the wideband CQI indices of PCell and SCell1 reported, and the difference between the wideband CQI indices of SCell 1 and SCell2 reported shall be such that

wideband CQIPCell – wideband CQISCell1 ≥ 2
wideband CQISCell1 – wideband CQISCell2 ≥ 2
for more than 90% of the time.
The applicability of requirements is specified in Clause 9.1.1.2. 

Table 9.6.1.3-1: Parameters for PUCCH 1-0 static test on multiple cells (FDD Pcell)
	Parameter
	Unit
	Test 1-3
	Test 4-6

	
	
	PCell
	SCell
	PCell
	SCell1
	SCell2

	PDSCH transmission mode
	
	TM1
	TM1
	TM1
	TM1
	TM1

	Uplink downlink configuration for TDD CC
	
	2
	2
	2
	2
	2

	Special subframe configuration for TDD CC
	
	4
	4
	4
	4
	4

	Downlink power allocation
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	dB
	0
	0
	0
	0
	0
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	dB
	0
	0
	0
	0
	0

	Propagation condition and antenna configuration
	
	AWGN
(1 x 2)
	AWGN
(1 x 2)
	AWGN
(1 x 2)
	AWGN
(1 x 2)
	AWGN
(1 x 2)

	SNR
	dB
	10
	4
	12
	6
	0
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	dB[mW/15kHz]
	-88
	-94
	-86
	-92
	-98
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	dB[mW/15kHz]
	-98
	-98
	-98
	-98
	-98

	Physical channel for CQI reporting
	
	PUCCH Format 2
	PUCCH Format 2
	PUCCH Format 2
	PUCCH Format 2
	PUCCH Format 2

	PUCCH Report Type
	
	4
	4
	4
	4
	4

	Reporting periodicity
	ms
	Npd = [10]
	Npd = [10]
	Npd = [20]
	Npd = [20]
	Npd = [20]

	cqi-pmi-ConfigurationIndex
	
	8
	13
	18
	23
	28

	Note 1:
3 symbols are allocated to PDCCH. No PDSCH for user data is scheduled for the UE with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.


Table 9.6.1.3-2: PUCCH 1-0 static test (FDD PCell)
	Test number
	Bandwidth combination (MHz)
	UE Category

	
	Total
	FDD CC
	TDD CC
	

	1
	2x20
	20
	20
	≥5

	2
	20+10
	10
	20
	≥5

	3
	10+5
	5
	10
	≥3

	4
	3x20
	20
	2x20
	≥5

	5
	20+20+15 (Note 3)
	15
	2x20
	≥5

	6
	20+20+10 (Note 3)
	10
	2x20
	≥5

	Note 1: 
The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 9.1.1.2.
Note 2:
5MHz for PCell and 10MHz for SCell;

Note 3:
For the case with FDD PCell, one FDD CC is selected as PCell and the other SCells will be randomly selected among the CCs with different bandwidths and kept unchanged during the test. For the case with TDD PCell, one TDD CC is selected as PCell and the other SCells will be randomly selected among the CCs with different bandwidths and kept unchanged during the test.


· 9.6.1.4
TDD FDD CA with TDD PCell
For the parameters specified in Table 9.6.1.4-1 and Table 9.6.1.4-2, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2 on each cell.

For Test 1-4, the difference between the wideband CQI indices of PCell and SCell reported shall be such that

wideband CQIPCell – wideband CQISCell ≥ 2
for more than 90% of the time. 
For Test 5-12, the difference between the wideband CQI indices of PCell and SCell1 reported, and the difference between the wideband CQI indices of SCell 1 and SCell2 reported shall be such that

wideband CQIPCell – wideband CQISCell1 ≥ 2
wideband CQISCell1 – wideband CQISCell2 ≥ 2
for more than 90% of the time.
The applicability of requirements is specified in Clause 9.1.1.2. 

Table 9.6.1.4-1: Parameters for PUCCH 1-0 static test on multiple cells (TDD PCell)
	Parameter
	Unit
	Test 1-3
	Test 4-6

	
	
	PCell
	SCell
	PCell
	SCell1
	SCell2

	PDSCH transmission mode
	
	TM1
	TM1
	TM1
	TM1
	TM1

	Uplink downlink configuration for TDD CC
	
	2
	2
	2
	2
	2

	Special subframe configuration for TDD CC
	
	4
	4
	4
	4
	4

	Downlink power allocation
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	dB
	0
	0
	0
	0
	0
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	dB
	0
	0
	0
	0
	0

	Propagation condition and antenna configuration
	
	AWGN
(1 x 2)
	AWGN
(1 x 2)
	AWGN
(1 x 2)
	AWGN
(1 x 2)
	AWGN
(1 x 2)

	SNR
	dB
	10
	4
	12
	6
	0
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	dB[mW/15kHz]
	-88
	-94
	-86
	-92
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	dB[mW/15kHz]
	-98
	-98
	-98
	-98
	-98

	Physical channel for CQI reporting
	
	PUCCH Format 2
	PUCCH Format 2
	PUCCH Format 2
	PUCCH Format 2
	PUCCH Format 2

	PUCCH Report Type
	
	4
	4
	4
	4
	4

	Reporting periodicity
	ms
	Npd = [10]
	Npd = [10]
	Npd = [20]
	Npd = [20]
	Npd = [20]

	cqi-pmi-ConfigurationIndex
	
	7
	12
	17
	22
	27

	Note 1:
3 symbols are allocated to PDCCH. No PDSCH for user data is scheduled for the UE with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.


Table 9.6.1.4-2: PUCCH 1-0 static test (TDD PCell)
	Test number
	Bandwidth combination (MHz)
	UE Category

	
	Total
	FDD CC
	TDD CC
	

	1
	2x20
	20
	20
	≥5

	2
	20+10
	10
	20
	≥5

	3
	10+5
	5
	10
	≥3

	4
	3x20
	20
	2x20
	≥5

	5
	20+20+15 (Note 3)
	15
	2x20
	≥5

	6
	20+20+10 (Note 3)
	10
	2x20
	≥5

	Note 1: 
The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 9.1.1.2.
Note 2:
5MHz for PCell and 10MHz for SCell;

Note 3:
For the case with FDD PCell, one FDD CC is selected as PCell and the other SCells will be randomly selected among the CCs with different bandwidths and kept unchanged during the test. For the case with TDD PCell, one TDD CC is selected as PCell and the other SCells will be randomly selected among the CCs with different bandwidths and kept unchanged during the test.


<< End of change >>







