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1. Introduction
In RAN4 #69, RAN4 discussed CA performance requirements coverage for CA_23B and agreed on the WF in [1]. 
· No new RLM/RRM test case is needed.
· Only one new power imbalance requirement with 10+10MHz for bandwidth class B (CL_B) is needed. 
· This new power imbalance requirement can be applied for the future intra-band contiguous CA band configuration with the same maximum bandwidth combinations as 10+10MHz  and CA capability as class B (CL_B).
· No other new demodulation requirement need to be specified to complete the work item for Band 23, instead the current performance tests defined for FDD inter-band CA (CL_A-A) with 10+10MHz will be reused and extended to CL_B.
In this contribution, we discuss how existing 2x20MHz power imbalance test can be duplicated for 2x10MHz. 
2. Power imbalance test for 2x10MHz
Power imbalance test is defined to verify I/Q mismatch performance of single RF UE implementation for intraband contiguous CA. Since power imbalance test is defined only for 2x20MHz, there is no power imbalance test applicable to CA_23B. We need to define 2x10MHz power imbalance test to verify performance of single RF implementation for CA_27B UE. 

For 2x10MHz power imbalance test, we can reuse test set up for existing 2x20MHz power imbalance test except for FRC. In table 3 and table 4, candidate FRC for 2x10MHz and 2x5MHz power imbalance tests are shown along with 2x20MHz FRC. Note that MCSs for 10MHz and 5MHz FRCs are chosen to achieve similar coding rate as 20MHz FRC. Reference throughput and CINR requirement need to be determined by simulation alignment. 

Proposal 1. Introduce power imbalance test for 2x10MHz based on 10MHz FRC in table 1 and 2.
3. Conclusion 

In this contribution, we discussed how power imbalance test for CA_23B can be defined based on existing power imbalance test for 2x20MHz and proposed following.  

Proposal 1. Introduce power imbalance test for 2x10MHz based on 10MHz FRC in table 1 and 2.

We would like to recommend considering our proposals in defining power imbalance test for CA_27B UE. 
Table 1. PCell FRC for power imbalance test (FDD)

	Parameter
	Unit
	Value

	Reference channel
	
	R.49 FDD
	R.49-1 FDD
	R.49-2 FDD

	Channel bandwidth
	MHz
	20
	10
	5

	Allocated resource blocks
	
	
	
	

	Allocated subframes per Radio Frame
	
	9
	9
	9

	Modulation
	
	64QAM
	64QAM
	64QAM

	Coding Rate
	
	
	
	

	  For Sub-Frame 1,2,3,4,6,7,8,9,
	
	0.84
	0.84
	0.84

	  For Sub-Frame 5
	
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	
	0.87
	0.87
	0.86

	Information Bit Payload
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	63776
	31704
	15840

	  For Sub-Frame 5
	
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	63776
	30576
	14112

	Number of Code Blocks per Sub-Frame
(Note 3)
	
	
	
	

	  For Sub-Frames 0,1,2,3,4,6,7,8,9
	Code Blocks
	11
	6
	3

	  For Sub-Frame 5
	
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Code Blocks
	11
	5
	3

	Binary Channel Bits Per Sub-Frame
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	75600
	37800
	18900

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	73080
	35280
	16380

	Max. Throughput averaged over 1 frame
	Mbps
	57.398
	28.421
	14.083

	UE Category
	
	5-8
	3-8
	3-8

	Note 1:
3 symbols allocated to PDCCH.
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).


Table 2. PCell FRC for power imbalance test (TDD)

	Parameter
	Unit
	Value

	Reference channel
	
	R.49 TDD
	R.49-1 TDD
	R.49-2 TDD

	Channel bandwidth
	MHz
	20
	10
	5

	Uplink-Downlink Configuration (Note 1)
	
	1
	1
	1

	Allocated subframes per Radio Frame (D+S)
	
	3+2
	3+2
	3+2

	Modulation
	
	64QAM
	64QAM
	64QAM

	Number of OFDM symbols for PDCCH per component carrier
	
	
	
	

	For Sub-Frames 0,4,5,9
	OFDM symbols
	3
	3
	3

	For Sub-Frames 1,6
	OFDM symbols
	2
	2
	2

	Target Coding Rate
	
	
	
	

	  For Sub-Frames 4,9
	
	0.84
	0.84
	0.84

	  For Sub-Frames 1,6
	
	0.81
	0.84
	0.88

	  For Sub-Frames 5
	
	N/A
	N/A
	N/A

	  For Sub-Frames 0
	
	0.87
	0.86
	0.84

	Information Bit Payload
	
	
	
	

	  For Sub-Frames 4, 9
	Bits
	63776
	31704
	15840

	  For Sub-Frame 1,6
	Bits
	55056
	27376
	13536

	  For Sub-Frame 5
	
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	63776
	30576
	14112

	Number of Code Blocks per Sub-Frame
(Note 2)
	
	
	
	

	  For Sub-Frames 4, 9
	Code Blocks
	11
	6
	3

	  For Sub-Frame 1,6
	Code Blocks
	9
	5
	3

	  For Sub-Frame 5
	Code Blocks
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	
	11
	5
	3

	Binary Channel Bits Per Sub-Frame
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	75600
	37800
	18900

	  For Sub-Frame 1,6
	Bits
	67968
	32544
	15444

	  For Sub-Frame 5
	Bits
	N/A
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	73512
	35712
	16812

	Max. Throughput averaged over 1 frame
	Mbps
	30.144
	14.874
	7.286

	UE Category
	
	5-8
	3-8
	3-8

	Note 1:
Reference signal, synchronization signals and PBC allocated as per TS 36.211 [4].

Note 2:
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).
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