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1 Introduction
In the RAN4 meeting #60, the way forward on simulation assumptions for PDSCH performance with power imbalance was proposed based on [1~3], but not formally approved because some company expressed the concerns on the necessity of such kind of requirement. This discussion paper intends to resolve this issue.
The concerns mainly focus on the following aspects: 
· The proposed test appears challenging by using the SDR-like (sustained data rate) method unless the large tolerance was employed. And it was thought that the RX IQ image has already been implicitly tested by the existing SDR (sustained data rate). So test would be difficult.
· The possible CA scenario for power imbalance case with a 6dB stronger was thought of as the scenario #3. It was thought that the scenario #3 with overlapping sectors with intra-band CA will not employed in practice. And RAN2 has already limited the power imbalance level. So the test would be unlikely use case.
Thus based on the above, it was proposed not to specify the test case.
But in our opinion, the test case should be specified because the following reasons:
· The proposed working assumption is not like SDR test, e.g., two PDCCH symbols used instead of one and not using #5 subframe similar to demodulation requirements. And according to [3], the throughput curve around the desired test point is not very steep. There would be no need to use large tolerance in order to not fail the good UE. So the test is still feasible.
· There is a 5dB delta between the needed SNR in SDR and the IRR, so a pass result for SDR doesn’t necessarily verify an IRR of 25dB. So the SDR test could not implicitly verify the IQ rejection capability.
· The CA scenario #4 was also discussed in RAN4 meetings long time ago instead of the scenario #3, where the power imbalance would exist for intra-band CA. And it was also agreed that 6dB power imbalance would happen for intra-band CA as you can read in [4], i.e., An image rejection ratio of 25dB which would allow demodulation of a carrier in the presence of approximately 6dB stronger image carrier has been defined. And the corresponding retuning and glitch issues were discussed and some key requirements were specified. In order to ensure that the good RRM test cases are conducted and not jeopardized by poor image rejection capability of certain UEs, the test under the power imbalance should be specified.
· It was agreed that UE demodulation requirements are expected be developed for imbalanced PCC and SCC. This defines the minimum requirement for supporting imbalance power between CC in rel10 UE based on existing image rejection ratio in R4-112280 and R4-113007 in RAN4 meeting #59.
Therefore, we still suggest specifying the CA PDSCH performance requirements with power imbalance. In the following paper, we will provide the simulation results and further discuss the necessity of the test.
2 Proposed simulation assumptions
Table 1 Simulation assumptions for FDD power imbalance test

	Parameter
	Unit
	Value

	Bandwidth class
	MHz
	2x20, Class C

	Transmission mode
	
	1

	Antenna configuration
	
	1x2 

	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 processes per component carrier
	Processes
	8

	Maximum number of HARQ transmission
	
	4

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

	Number of OFDM symbols for PDCCH per component carrier
	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 on PCell([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 

	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 per component carrier
	Processes
	[7]

	Maximum number of HARQ per component carrier
	
	4

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

	Number of OFDM symbols for PDCCH per component carrier
	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 on PCell ([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]


3 Simulation results and discussions
The simulation results of throughput versus SIR are given in Figure 1. As observed from the figure, the curve corresponding to the maximum code rate is not very steep. So we do not need to use large tolerance to ensure not to fail the good UE. And the proposed combination of maximum code rate with TM1 for the test would be a good trade off between testability and robustness.
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(a) FDD Throughput on PCell
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(b) TDD Throughput on Scell
Figure 1 Simulation results of PCC for the power imbalance test
4 Conclusions
The purpose requirement is to verify the CA UE performance with a good image rejection capability under the power imbalance. SDR test could not fulfil this intention due to at least 5dB gap of the test points. And the proposed test is also aligned well with the study and specifications in RRM and RF parts for the retuning and glitch issues. To some extent, the good performance of CA UE under power imbalance could ensure the corresponding effective tests. Based on these, we propose to specify the power imbalance test and the simulation assumptions should also be formally approved.
Proposal: Define the CA PDSCH requirements with power imbalance in TS36.101 to verify the image rejection capability and ensure the good demodulation performance under such kind of scenario.
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