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1 Introduction
In RAN4 meeting #70, the way forward on Band 28 CA demodulation performance requirements was agreed [1]. The agreements are as follows:
· For Band 23 intra-band non-contiguous CA demodulation performance and CSI requirements, it was agreed that

· Bandwidth combination for the demodulation performance and CSI requirements:

· 10MHz+5MHz;

· Specify the new CA normal tests with TM3;

· Propagation condition and antenna configuration: EVA70 2x2 Low

· Use the R.11-2 FDD for 5MHz  

· Reuse the test parameters specified in Table 8.2.1.3.1-1

· Specify the new CA CQI test;

· Use the same test set up and test metric as the existing CA CQI test

· No new power imbalance test is needed;

· No new soft buffer management test is needed;

· Do not specify the sustained data rate test with 10MHz+5MHz for Band 23 intra-band NC CA performance requirements

· If CA 23A-23A is the only CA configuration supported, apply single carrier SDR test

· Focus on FDD performance requirements

· Companies are encouraged to provide simulation results in the next meeting to finalize the WI demodulation performance part

In this contribution we will provide the simulation results for the agreed test cases, i.e, 10MHz+5MHz TM3 test and CQI test.
2 Simulation results for TM3 test
The simulation assumptions are provided in the following tables. And the simulation results without impairments are given in Figure 1. We provide the two possible scenarios:
· Case 1 (5MHz CC without frequency error, 10MHz CC with 30Hz frequency error): SNR@70% TP = 13.1dB;
· Case 2 (10MHz CC without frequency error, 5MHz CC with 30Hz frequency error): SNR@70% TP = 12.9dB.
From the minimum demodulation performance requirement point of view, we propose to use Case 1 for the requirement, which may correspond to 5MHz CC as PCell and 10MHz CC as SCell.
· Proposal 1: define the FDD CA 10MHz+5MHz TM3 performance requirements by assuming 5MHz CC without frequency error, 10MHz CC with 30Hz frequency error.
Table 8.2.1.3.1-1: Test Parameters for Large Delay CDD (FRC)

	Parameter
	Unit
	Test 1-4

	Downlink power allocation
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Note 2:
For CA test cases, PUCCH format 1b with channel selection is used to feedback ACK/NACK.
Note 3:
For CA test cases, the same PDSCH transmission mode is applied to each component carrier.


Table 8.2.1.3.1-2: Minimum performance Large Delay CDD (FRC)

	Test num
	Bandwidth
	Reference channel
	OCNG pattern
	Propa-

gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE category
	CA capa-

bility

	
	
	
	
	
	
	Fraction of maximum

Throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
	R.11 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	70
	13.0
	2-8
	-

	1A

(Note 2)
	2x10 MHz
	R.11 FDD
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	13.7
	3-8
	CL_A-A

CL_B

	1B

(Note 3)
	5 MHz
	R.11-2 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	70
	12.7
	2-8
	-

	1C
	2x5 MHz
	R.11-2 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	70
	TBD
	2-8
	CL_A-A, CL_B

	1D
	10MHz+5MHz
	R.11 FDD for 10MHz CC, R.11-2 FDD for 5MHz CC
	OP.1 FDD
	EVA70
	2x2 Low
	70
	TBD
	2-8
	CL_A-A

	2

(Note 2)
	2x20 MHz
	R.30 FDD
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	13.2
	5-8
	CL_C

	3
	10 MHz
	R.35 FDD
	OP.1 FDD
	EVA200
	2x2 Low
	70
	20.2
	2-8
	-

	4
	10 MHz
	R.35-4 FDD
	OP.1 FDD
	ETU300
	2x2 Low
	70
	19.7
	2-8
	-

	Note 1:
For CA test cases, the OCNG pattern applies for each CC.

Note 2:
For CA UE, if CA configuration under test is CL_C, test 2 is applied. Otherwise, test 1A is applied. Test 1 may not be executed for UE-s for which Test 1A or 2 is applicable.

Note 3:
Test case applicability is defined in 8.1.2.1.
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(a) Assuming 5MHz CC without frequency error, 10MHz CC with 30Hz frequency error;
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(b) Assuming 10MHz CC without frequency error, 5MHz CC with 30Hz frequency error

Figure 1: Simulation results for 10MHz+5MHz CA

3 Simulation results for CQI test
The existing CA CQI performance requirement is specified as follows:

The following requirements apply to UE Category 3-8. For the parameters specified in Table 9.6.1.1-1 and Table 9.6.1.1-2, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2 on each cell, the difference between the wideband CQI indices of Pcell and Scell reported according to Table A.4-3 shall be such that

wideband CQIPcell – wideband CQIScell ≥ 2
for more than 90% of the time. 

The simulation assumptions are provided in the following tables. And the simulation results without impairments are given in Table 1.
From the simulation results, it is observed that the existing CQI requirements can be reused for 2×5MHz CA configuration.
· Proposal 2: define FDD CA 10MHz+5MHz CQI requirements by reusing the existing CA CQI requirement.
Table 9.6.1.1-1: Parameters for PUCCH 1-0 static test on multiple cells (FDD)

	Parameter
	Unit
	Pcell
	Scell

	PDSCH transmission mode
	
	1

	Downlink power allocation
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	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR
	dB
	10
	4
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	dB[mW/15kHz]
	-98
	-98

	Physical channel for CQI reporting
	
	PUCCH

	PUCCH Report Type
	
	PUCCH Format 2

	Reporting periodicity 
	ms
	Npd = 10

	cqi-pmi-ConfigurationIndex
	
	11
	16 [shift of 5 ms relative to Pcell]

	Note 1:
Reference measurement channel according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.


Table 9.6.1.1-2: PUCCH 1-0 static test (FDD)
	Test number
	Bandwidth combination
	CA capability

	1
	10MHz for both cells
	CL_A-A, CL_B

	2
	20MHz for both cells
	CL_C

	3
	5MHz for both cells
	CL_A-A, CL_B

	4
	5MHz for PCell and 10MHz for SCell
	CL_A-A


Table 1: Periodic CQI simulation results for FDD CA 10MHz+5MHz
	wideband CQIPcell
	Percentage of reported wideband CQIPcell
	wideband CQIScell
	Percentage of reported wideband CQIScell
	CQI difference (wideband CQIPcell – wideband CQIScell)
	Percentage of CQI difference

	11
	96.31%
	7
	8.05%
	3
	89.5%

	12
	3.69%
	8
	91.95%
	4
	10.4%

	
	
	
	
	5
	<0.1%


4 Conclusions

In this paper, we provide the simulation results for Band 23 intra-band non-contiguous CA. We propose that:
· Proposal 1: define the FDD CA 10MHz+5MHz TM3 performance requirements by assuming 5MHz CC without frequency error, 10MHz CC with 30Hz frequency error.

· Proposal 2: define FDD CA 10MHz+5MHz CQI requirements by reusing the existing CA CQI requirement.
And the simulation results provided in the paper is proposed to be taken into account for alignment.
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