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1 Introduction
The new intra-band CA configurations with bandwidth class B, i.e., CA_23B and CA_27B, were introduced into Rel-12. But there was no power imbalance requirement specified for bandwidth class B. In this contribution, we would like to discuss the power imbalance requirements for CA bandwidth class B.
2 Discussion
2.1 CA power imbalance performance requirements for CL_B
The existing CA image rejection requirements are specified in Clause 7.10 and correspondingly the CA demodulation performance requirements with power imbalance were specified in Clause 8.2.1.7 for FDD and Clause 8.2.2.7 for TDD. Currently the image rejection requirement for CA bandwidth class B was introduced, but the CA demodulation performance requirement with power imbalance was not.
Currently two intra-band contiguous CA configurations with bandwidth class B were specified in Table 5.6A.1-1 of 36.101, i.e., CA_23B and CA_27B.
Table 5.6A.1-1: E-UTRA CA configurations and bandwidth combination sets defined for intra-band contiguous CA

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_1C
	15
	15
	40
	0

	
	20
	20
	
	

	CA_3C
	5, 10, 15
	20
	40
	0

	
	20
	5, 10, 15, 20
	
	

	CA_7C
	15
	15
	40
	0

	
	20
	20
	
	

	CA_23B
	10
	10
	20
	0

	
	5
	15
	
	

	CA_27B
	1.4, 3, 5
	5
	13
	0

	
	1.4, 3
	10
	
	

	
	5, 10
	1.4, 3
	
	

	CA_38C
	15
	15
	40
	0

	
	20
	20
	
	

	CA_40C
	10
	20
	40
	0

	
	15
	15
	
	

	
	20
	10, 20
	
	

	CA_41C
	10
	20
	40
	0

	
	15
	15, 20
	
	

	
	20
	10, 15, 20
	
	

	NOTE 1:
The CA configuration refers to an operating band and a CA bandwidth class specified in Table 5.6A-1 (the indexing letter). Absence of a CA bandwidth class for an operating band implies support of all classes.

NOTE 2:
For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal


It is difficult to find one common bandwidth combination which could be applied for both CA_23B and CA_27B. It would be good to verify the power imbalance performance with the largest aggregated bandwidths. For CA_23B, both 10MHz+10MHz and 5MHz+15MHz could be used. We thought that 10MHz+10MHz could be reused in the future for other intra-band contiguous CA with bandwidth class B.
For CA_27B, the largest aggregated bandwidth is 13MHz, i.e., 3MHz+10MHz. Configuring 3MHz as PCell and 10MHz as SCell would be beneficial, since in that way 3MHz CC will undergo the stronge image interference across the whole bandwidth. On the contrary, if 10MHz CC is configured as PCell and 3MHz CC as SCell, only part of 10MHz CC will undergo the strong interference. 
Therefore, we propose that

· Proposal 1: it is proposed to introduce the new 2x10 MHz power imbalance test for CL_23B and 3MHz+10MHz power imbalance test for CL_27B (where 3MHz CC is configured as PCell and 10MHz CC as SCell).
The test cases are shown in the following tables.

Table 8.2.1.7.1-1: Test Parameters

	Parameter
	Unit
	Test 1- 3

	Downlink power allocation
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	dB
	0 (Note 1)
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	dB
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at antenna port of PCell
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at antenna port of Scell
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	Off (Note 2)

	Symbols for unused PRBs
	
	OCNG (Note 3,4)

	Modulation
	
	64 QAM

	Maximum number of HARQ transmission
	
	1

	Redundancy version coding sequence
	
	{0}

	PDSCH transmission mode of PCell
	
	1

	PDSCH tramsmission mode of SCell
	
	3

	Note 1:
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Note 2: 
No external noise sources are applied

Note 3:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated. pseudo random data, which is QPSK modulated.

Note 4:
The OCNG pattern is used to fill the SCell control channel and PDSCH.


Table 8.2.1.7.1-2: Minimum performance (FRC)

	Test Number
	Band-width
	Reference Channel
	OCNG Pattern
	Propagation Conditions 
	Correlation Matrix and Antenna 
	Reference value

Fraction of Maximum

Throughput (%)
	UE Category
	CA capability

	
	
	
	PCell
	SCell
	PCell
	SCell
	PCell
	SCell
	
	
	

	1
	2x20MHz
	R.49 FDD
	OP.1 FDD
	OP.5 FDD
	AWGN
	Clause B.1
	1x2 
	2x2 
	85%


	5-8
	CL-C

	2
	2x10MHz
	R.49-1 FDD
	OP.1FDD
	OP.5 FDD
	AWGN
	Clause B.1
	1x2 
	2x2 
	TBD
	3-8
	CL-B

	3
	3MHz(PCell) + 10MHz(SCell) 
	TBD
	OP.1FDD
	OP.5 FDD
	AWGN
	Clause B.1
	1x2 
	2x2 
	TBD
	3-8
	CL-B


Table A.3.3.1-7: PCell Fixed Reference Channel for CA demodulation with power imbalance

	Parameter
	Unit
	Value

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

	Channel bandwidth
	MHz
	20
	10
	3

	Allocated resource blocks
	
	
	50
	15

	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
	0.90
	0.85

	Information Bit Payload
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	63776
	31704
	9528

	  For Sub-Frame 0
	Bits
	63776
	31704
	7480

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

	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
	2

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

	Binary Channel Bits Per Sub-Frame
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	75600
	37800
	11340

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

	  For Sub-Frame 0
	Bits
	73080
	35280
	8820

	Max. Throughput averaged over 1 frame
	Mbps
	57.398
	28.534
	8.370

	UE Category
	
	5-8
	3-8
	≥1

	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).


2.2 Simulation results
Figure1 provides the simulation results for the proposed new power imbalance test. According to simulation results, 85% relative throughput is proposed as the requirement.
· Proposal 2: it is proposed to use 85% relative throughput as the requirement for 3MHz+10MHz CL-B power imbalance test.
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Figure 1: Simulation results for 3MHz+10MHz power imbalance test for CL_B
3 Conclusion
In this contribution, we propose to introduce the new power imbalance tests for the intra-band contiguous CA with bandwidth class B. The proposals are summarized as follows:

· Proposal 1: it is proposed to introduce the new 2x10 MHz power imbalance test for CL_23B and 3MHz+10MHz power imbalance test for CL_27B (where 3MHz CC is configured as PCell and 10MHz CC as SCell).
· Proposal 2: it is proposed to use 85% relative throughput as the requirement for 3MHz+10MHz CL-B power imbalance test.
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