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1   Introduction
In the current Spec, there are no MMSE-IRC receiver requirements for CA operation. Since there are some 2Rx and 4Rx enhanced type A receiver requirements, we should consider define some corresponding CA requirements.
In this contribution, we will go through all of the defined type A requirements and try to figure out the solution for this issue.
2   Discussion

In the current Spec, there are some type A receivers, however, there are no corresponding CA tests. In this contribution, we will discuss tests with MMSE-IRC receiver.
In the Spec, the following 2Rx Type A performance requirements are included:
· Enhanced Performance Requirement Type A - 2 Tx Antenna Ports with TM3 interference model (TM2)
· Enhanced Performance Requirement Type A - Single-Layer Spatial Multiplexing 2 Tx Antenna Port with TM4 interference model (TM4)
· Enhanced Performance Requirement Type A – Single-layer Spatial Multiplexing with TM9 interference model
· Enhanced Downlink Control Channel Performance Requirement Type A - 2 Tx Antenna Port under Asynchronous Network
· Enhanced Downlink Control Channel Performance Requirement Type A - 2 Tx Antenna Ports with Non-Colliding CRS Dominant Interferer
· Enhanced Downlink Control Channel Performance Requirements Type A - Localized Transmission with CRS Interference Model
· Enhanced Downlink Control Channel Performance Requirements Type A - Distributed Transmission with TM9 Interference Model
· Enhanced Downlink Control Channel Performance Requirements Type A - Distributed Transmission with TM3 Interference Model
And the following 4Rx Type A performance requirements are included:
· Closed-loop spatial multiplexing Enhanced Performance Requirements Type A - Single-Layer Spatial Multiplexing 2 Tx Antenna Port with TM4 interference model (Cell-Specific Reference Symbols)
· Enhanced Performance Requirement Type A – Single-layer Spatial Multiplexing with TM9 interference model (User-Specific Reference Symbols)
· [in processing] Enhanced Performance Requirement Type A - 2 Tx Antenna Ports with TM3 interference model
So, we should choose some MMSE-IRC requirements for CA operation.
We can consider pick up more 2Rx tests for CA, and add some supplement tests for 4Rx CA, because 2Rx is a mandatory feature and the test coverage can be satisfied with part 4Rx tests:
The following 2Rx Type A requirements can be considered to define CA tests:
· Enhanced Performance Requirement Type A - 2 Tx Antenna Ports with TM3 interference model
· Enhanced Performance Requirement Type A - Single-Layer Spatial Multiplexing 2 Tx Antenna Port with TM4 interference model
and define the following 4Rx Type A requirements for CA test:
· Closed-loop spatial multiplexing Enhanced Performance Requirements Type A - Single-Layer Spatial Multiplexing 2 Tx Antenna Port with TM4 interference model (Cell-Specific Reference Symbols)
The initial test parameters for Enhanced Performance Requirement Type A - 2 Tx Antenna Ports with TM3 interference model are presented in Table 1 and Table 2.
Table 1: Test Parameters for Transmit diversity Performance (FRC) with TM3 interference model

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Downlink power allocation
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	dB
	-3
	-3
	-3
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	dB
	-3 (NOTE 1)
	-3
	-3

	
	(
	dB
	0
	0
	0

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1
	Antenna ports 0,1
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at antenna port
	dBm/15kHz
	-98
	N/A
	N/A

	DIP (NOTE 2)
	dB
	 N/A
	-2.23
	-8.06

	BWChannel
	MHz
	1.4/3/5/15/20
	1.4/3/5/15/20
	1.4/3/5/15/20

	Cyclic Prefix
	
	Normal
	Normal
	Normal

	Cell Id
	
	0
	1
	2

	Number of control OFDM symbols
	
	2
	2
	2

	PDSCH transmission mode
	
	2
	N/A
	N/A

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

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

	
	Rank 2
	%
	N/A
	20
	20

	Reporting interval
	ms
	5
	N/A
	N/A

	Reporting mode
	
	PUCCH 1-0
	N/A
	N/A

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

	cqi-pmi-ConfigurationIndex
	
	2
	N/A
	N/A

	1. NOTE 1:
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2. NOTE 2: 
The respective received power spectral density of each interfering cell relative to 
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 is defined by its associated DIP value as specified in clause B.5.1.
3. NOTE 3:
Cell 1 is the serving cell. Cell 2, 3 are the interfering cells.
4. NOTE 4: 
Cell 2 transmission is delayed with respect to Cell 1 by 0.33 ms and Cell 3 transmission is delayed with respect to Cell 1 by 0.67 ms.
5. 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.


Table 2: 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

	a) 
	b) 
	Cell 1
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3
	
	Fraction of Maximum Throughput (%)
	SINR (dB) (NOTE 2)
	

	1
	TBD
	OP.1 FDD
	N/A
	N/A
	EVA70
	EVA70
	EVA70
	2x2 Low
	70
	TBD
	≥1

	6. NOTE 1:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

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


Proposal 1: The following 2Rx Type A requirements can be considered to define CA tests:

· Enhanced Performance Requirement Type A - 2 Tx Antenna Ports with TM3 interference model
· Enhanced Performance Requirement Type A - Single-Layer Spatial Multiplexing 2 Tx Antenna Port with TM4 interference model
and define the following 4Rx Type A requirements for CA test:

· Closed-loop spatial multiplexing Enhanced Performance Requirements Type A - Single-Layer Spatial Multiplexing 2 Tx Antenna Port with TM4 interference model (Cell-Specific Reference Symbols)
3   Conclusion
In this contribution, we go through all of the defined type A requirements and try to figure out the solution for this issue.
Proposal 1: The following 2Rx Type A requirements can be considered to define CA tests:

· Enhanced Performance Requirement Type A - 2 Tx Antenna Ports with TM3 interference model
· Enhanced Performance Requirement Type A - Single-Layer Spatial Multiplexing 2 Tx Antenna Port with TM4 interference model
and define the following 4Rx Type A requirements for CA test:

· Closed-loop spatial multiplexing Enhanced Performance Requirements Type A - Single-Layer Spatial Multiplexing 2 Tx Antenna Port with TM4 interference model (Cell-Specific Reference Symbols)
4   Reference

[1] 3GPP TS 36.101 V13.5.0















































































































































































































































































































