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Introduction
In the WF [1],  it was agreed to add new 4Rx testcases for IRC performance in 36.101 Rel-13. 
· Type A IRC,
· Define new 4Rx tests with TM2/3/3 (8.2.1.2.4 and 8.2.2.2.4)
· Finalize the tests in maintenance.


Simulation Assumptions
The simulations below are based on the CR in tdoc R4-168632 [2] with the parameters as shown below.
FDD
Test Parameters for Transmit diversity Performance (FRC) with TM3 interference model
	Parameter
	Unit
	Cell 1
	Cell 2

	Downlink power allocation
	

	dB
	-3
	-3

	
	

	dB
	-3 (NOTE 1)
	-3

	
	
	dB
	0
	0

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1

	
at antenna port
	dBm/15kHz
	-98
	N/A

	DIP (NOTE 2)
	dB
	 N/A
	-2.23

	BWChannel
	MHz
	10
	10

	Cyclic Prefix
	
	Normal
	Normal

	Cell Id
	
	0
	1

	Number of control OFDM symbols
	
	2
	2

	PDSCH transmission mode
	
	2
	N/A

	Interference model
	
	N/A
	As specified in clause B.5.2

	Probability of occurrence of transmission rank in interfering cells
	Rank 1
	%
	N/A
	80

	
	Rank 2
	%
	N/A
	20

	Reporting interval
	ms
	5
	N/A

	Reporting mode
	
	PUCCH 1-0
	N/A

	Physical channel for CQI reporting
	
	PUSCH(Note 5)
	N/A

	cqi-pmi-ConfigurationIndex
	
	2
	N/A

	
NOTE 1:	

NOTE 2: 	The respective received power spectral density of each interfering cell relative to  is defined by its associated DIP value as specified in clause B.5.1.
NOTE 3:	Cell 1 is the serving cell. Cell 2 is the interfering cells.
NOTE 4: 	Cell 2 transmission is delayed with respect to Cell 1 by 0.33.
Note 5:	To avoid collisions between CQI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#1 and #6 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#5 and #0.



Enhanced Performance Requirement Type A, Transmit Diversity (FRC) with TM3 interference model
	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions
	Correlation Matrix and Antenna Configuration (NOTE 3)
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	
	Fraction of Maximum Throughput (%)
	SINR (dB) (NOTE 2)
	

	1
	R.46 FDD
	OP.1 FDD
	N/A
	EVA70
	EVA70
	2x4 Low
	70
	TBD
	≥1

	NOTE 1:	The propagation conditions for Cell 1 and Cell 2 are statistically independent.

NOTE 2:	SINR corresponds to  of Cell 1 as defined in clause 8.1.1.
NOTE 3:	Correlation matrix and antenna configuration parameters apply for each of Cell 1 and Cell 2.




TDD
Table 8.10.1.2.1A-1: Test Parameters for Transmit diversity Performance (FRC) with TM3 interference model
	Parameter
	Unit
	Cell 1
	Cell 2

	Downlink power allocation
	

	dB
	-3
	-3

	
	

	dB
	-3 (Note 1)
	-3

	
	
	dB
	0
	0

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1

	
at antenna port
	dBm/15kHz
	-98
	N/A

	DIP (Note 2)
	dB
	 N/A
	-1.73

	BWChannel
	MHz
	10
	10

	Cyclic Prefix
	
	Normal
	Normal

	Cell Id
	
	0
	1

	Number of control OFDM symbols
	
	2
	2

	PDSCH transmission mode
	
	2
	N/A

	Interference model
	
	N/A
	As specified in clause B.5.2

	Probability of occurrence of transmission rank in interfering cells
	Rank 1
	%
	N/A
	80

	
	Rank 2
	%
	N/A
	20

	Reporting interval
	ms
	5
	N/A

	Reporting mode
	
	PUCCH 1-0
	N/A

	ACK/NACK feedback mode
	
	Multiplexing
	N/A

	Physical channel for CQI reporting
	
	PUSCH(Note 5)
	N/A

	cqi-pmi-ConfigurationIndex
	
	4
	N/A

	
Note 1:	

Note 2: 	The respective received power spectral density of each interfering cell relative to  is defined by its associated DIP value as specified in clause B.5.1.
Note 3:	Cell 1 is the serving cell. Cell 2 is the interfering cell.
Note 4: 	The cells are time-synchronous.
Note 5:	To avoid collisions between CQI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#4 and #9 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#8 and #3.




Enhanced Performance Requirement Type A, Transmit Diversity (FRC) with TM3 interference model
	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions
	Correlation Matrix and Antenna Configuration (Note 3)
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	
	Fraction of Maximum Throughput (%)
	SINR (dB) (Note 2)
	

	1
	R.46 TDD
	OP.1 TDD
	N/A
	EVA70
	EVA70
	2x4 Low
	70
	TBD
	≥1

	Note 1:	The propagation conditions for Cell 1 and  Cell 2 are statistically independent.

Note 2:	SINR corresponds to  of Cell 1 as defined in clause 8.1.1.
Note 3:	Correlation matrix and antenna configuration parameters apply for each of Cell 1 and Cell 2.






Discussions and Results
These are the simulation results for the testcases for 4Rx IRC based on the simulation assumptions above and introduced in 36.101 section 8.10.1.1.1A (FDD) and 8.101.2.1A (TDD) in the approved CR in tdoc R4-168632 [2]
[image: ]
Figur 1: The FDD simulation results when 8.10.1.1.1A is simulated with 2 and 4Rx

[image: ]
Figur 3: The TDD simulation results when 8.10.1.2.1A is simulated with 2 and 4Rx

Based on these simulations and after an alignment of simulation results it is proposed to specify a new requirement for 4Rx based on the 2Rx IRC requirement in 8.2.1.2.4 and 8.2.2.2.4 in the 4Rx performance section.

Conclusions
Based on these simulation results with alignment with other companies a CR as proposed in [2]
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