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1. Introduction
In RAN4#63 meeting, the demodulation requirement for CA power imbalance case was discussed. In this contribution, we provide our simulation results according to the way forward [1].
2. Simulation assumptions

The basic simulation assumptions are shown in Annex. As an image interference model, the following two options are evaluated according to the way forward [1].

· Option 1: AGWN

· Option 2: Co-channel interference

Co-channel interferer transmits TM3 rank-2 OCNG5 as described below.
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 are the channel between PCell and UE, the transmitted signal from PCell, the channel between SCell and UE, and the transmitted signal from SCell respectively. In this model, no AWGN is assumed. The following two kinds of 2x2 channel between SCell and UE are assumed in the simulation.
· Identity channel scaled by sqrt(2) for the transmission power normalization: 
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· “B.1” channel in TS36.101: 
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In TDD, PUCCH 1b with channel selection for TDD HARQ Ack/Nack feedback is used in order to ensure no unnecessary retransmission.
3. Simulation results
Simulation results without impairment margin for power imbalance case are shown in Figure 1 and 2 for FDD and TDD respectively. No RF impairment and no frequency offset are assumed. But Tx EVM of 6% is assumed. From the results, it can be observed that co-channel rank 2 interference shows better throughput performance than AWGN model in both FDD and TDD. In addition, the identity channel scaled by sqrt(2) slightly outperforms the static channel defined in TS36.101. The reason would be that the noise distribution is quite different although the post-processing SINR are the same.
Table 5 shows the results with impairment margin. Also the frequency offset as 30 Hz is assumed. From the results, if co-channel rank-2 interference with identity channel scaled by sqrt(2) is used, 70% of maximum throughput is feasible with 0.8dB margin for FDD. For TDD case, 80% of maximum throughput can be applied with the almost same margin as that for FDD.
Proposal: 70% and 80% should be defined as the requirement criteria for FDD and TDD respectively.
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Figure 1  Simulation results for FDD
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Figure 2  Simulation results for TDD

Table 5  Simulation results with impairment margin and 30Hz frequency offset
	　
	Required SINR [dB]

	% of maximum throughput
	FDD
	TDD

	
	AWGN
	Rank-2 interference
	AWGN
	Rank-2 interference

	
	
	H=sqrt(2)*[1,0;0,1]
	H=[1,j;0,-j]
	
	H=sqrt(2)*[1,0;0,1]
	H=[1,j;0,-j]

	60
	18.4 
	17.9 
	18.1 
	15.1 
	14.6 
	14.9 

	65
	18.6 
	18.1 
	18.2 
	15.2 
	15.0 
	15.2 

	70
	18.7 
	18.2 
	18.3 
	15.4 
	15.2 
	15.3 

	75
	18.8 
	18.3 
	18.4 
	15.9 
	15.5 
	15.6 

	80
	18.9 
	18.4 
	18.5 
	18.5 
	18.0 
	18.1 

	85
	19.1 
	18.5 
	18.7 
	18.7 
	18.2 
	18.3 


4. Conclusion

Simulation results for Carrier Aggregation demodulation performance with power imbalance have been presented. With these simulation results, we propose that 70% of the maximum throughput for FDD and 80% of the maximum throughput for TDD should be the requirement criteria.
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Table 1  Simulation assumptions for FDD power imbalance test
	Parameter
	Unit
	Value

	Bandwidth class
	MHz
	2x20, Class C

	Transmission mode
	
	1

	Antenna configuration
	
	1x2 low

	Propagation condition
	
	Static propagation condition (Note1)

	CodeBookSubsetRestriction bitmap
	
	n/a

	Downlink power allocation
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	Symbols for unused PRBs of PCell
	
	OCNG

	Cyclic prefix
	
	Normal

	Number of HARQ process
	Process
	8

	Maximum number of HARQ
	
	4

	Redundancy version coding sequence
	
	{0,0,1,2} for 64QAM

	Number of OFDM symbols for PDCCH
	OFDM symbols
	2

	UE category
	
	5-8

	Measurement channel for PCell
	
	[R.xx FDD]

	Measurement channel for SCell
	
	[OCNG] (FDD Pattern is FFS Note 3)

	Test Metric
	
	Relative Throughput ([TBD])

	Note 1:
No external noise sources are applied
Note 2:   Unless stated otherwise, all the parameters applies for both PCell and SCell

Note 3:   The certain OCNG pattern is used to fill the SCell control channel and PDSCH. 


Table 2  Simulation assumptions for TDD power imbalance test
	Parameter
	Unit
	Value

	Uplink downlink configuration
	
	[1]

	Special subframe configuration
	
	4

	Bandwidth class
	MHz
	2x20, Class C

	Transmission mode
	
	1

	Antenna configuration
	
	1x2 low

	Propagation condition
	
	Static propagation condition (Note1)

	CodeBookSubsetRestriction bitmap
	
	n/a

	Downlink power allocation
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	Symbols for unused PRBs of PCell
	
	OCNG 

	Cyclic prefix
	
	Normal

	Number of HARQ process
	Process
	[7]

	Maximum number of HARQ
	
	4

	Redundancy version coding sequence
	
	{0,0,1,2} for 64QAM

	Number of OFDM symbols for PDCCH
	OFDM symbols
	2

	UE category
	
	5-8

	Measurement channel for PCell
	
	[R.yy TDD]

	Measurement channel for SCell
	
	[OCNG] (TDD Pattern is FFS Note 3)

	Test Metric
	
	Relative Throughput ([TBD])

	Note 1:
No external noise sources are applied
Note 2:   Unless stated otherwise, all the parameters applies for both PCell and SCell

Note 3:   The certain OCNG pattern is used to fill the SCell control channel and PDSCH. And the OCNG pattern is used only for downlink subframes.


Table 3  Fixed Reference Channel for CA PDSCH performance with power imbalance (FDD)
	Parameter
	Unit
	Value

	Reference channel
	
	
	
	R.xx FDD
	
	

	Channel bandwidth
	MHz
	
	
	20
	
	

	Allocated resource blocks
	
	
	
	
	
	

	Allocated subframes per Radio Frame
	
	
	
	10
	
	

	Modulation
	
	
	
	64QAM
	
	

	Coding Rate
	
	
	
	
	
	

	  For Sub-Frame 1,2,3,4,6,7,8,9,
	
	
	
	0.91
	
	

	  For Sub-Frame 5
	
	
	
	0.90
	
	

	  For Sub-Frame 0
	
	
	
	0.79
	
	

	Information Bit Payload
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	
	75376
	
	

	  For Sub-Frame 5
	Bits
	
	
	n/a
	
	

	  For Sub-Frame 0
	Bits
	
	
	63776
	
	

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

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	
	13
	
	

	  For Sub-Frame 5
	Bits
	
	
	12
	
	

	  For Sub-Frame 0
	Bits
	
	
	11
	
	

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	

	  For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	
	
	82800
	
	

	  For Sub-Frame 5
	Bits
	
	
	n/a
	
	

	  For Sub-Frame 0
	Bits
	
	
	80280
	
	

	Max. Throughput averaged over 1 frame
	Mbps
	
	
	66.678
	
	

	UE Category
	
	
	
	5-8
	
	

	Note 1:
2 symbol allocated to PDCCH for all tests
Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]


Table 4  Fixed Reference Channel for CA PDSCH performance with power imbalance (TDD)
	Parameter
	Unit
	Value

	Reference channel
	
	
	
	R.yyTDD
	
	

	Channel bandwidth
	MHz
	
	
	20
	
	

	Uplink-Downlink Configuration (Note 3)
	
	
	
	1
	
	

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

	Modulation
	
	
	
	64QAM
	
	

	Target Coding Rate
	
	
	
	
	
	

	  For Sub-Frames 4,9
	
	
	
	0.91
	
	

	  For Sub-Frames 1,6
	
	
	
	0.81
	
	

	  For Sub-Frames 5
	
	
	
	n/a
	
	

	  For Sub-Frames 0
	
	
	
	0.79
	
	

	Information Bit Payload
	
	
	
	
	
	

	  For Sub-Frames 4,9
	Bits
	
	
	75376
	
	

	  For Sub-Frame 1,6
	Bits
	
	
	55056
	
	

	  For Sub-Frame 5
	Bits
	
	
	n/a
	
	

	  For Sub-Frame 0
	Bits
	
	
	63776
	
	

	Number of Code Blocks per Sub-Frame
(Note 4)
	
	
	
	
	
	

	  For Sub-Frames 4,9
	
	
	
	13
	
	

	  For Sub-Frame 1,6
	
	
	
	9
	
	

	  For Sub-Frame 5
	
	
	
	n/a
	
	

	  For Sub-Frame 0
	
	
	
	11
	
	

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	
	
	82800
	
	

	  For Sub-Frame 1,6
	Bits
	
	
	67968
	
	

	  For Sub-Frame 5
	Bits
	
	
	n/a
	
	

	  For Sub-Frame 0
	Bits
	
	
	80712
	
	

	Max. Throughput averaged over 1 frame
	Mbps
	
	
	32.464
	
	

	UE Category
	
	
	
	5-8
	
	

	Note 1:
2 symbol allocated to PDCCH for all tests
Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]
Note 3:
As per Table 4.2-2 in TS 36.211 [4]
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