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1. Introduction
In RAN4 #80, CR [1] for test applicability rule for type 2 4 Rx UE was approved. In the CR, it was specified that tests in table Table 8.1.2.6.1-1 can be skipped when UE does not support 2 Rx bands. For PDSCH demodulation test for type A enhanced receiver, i.e., MMSE-IRC receiver for PDSCH demodulation, common understanding was that RAN4 can fully duplicate 2 Rx MMSE-IRC tests in 4 Rx by introducing TM2 MMSE-IRC test since all other MMSE-IRC tests are already defined for 4 Rx UE. 
Table 8.1.2.6.1-1 Requirement lists for 4Rx capable UEs

	Requirement lists

	Enhanced downlink control channel performance requirements type A

	Enhanced downlink control channel performance requirements type B

	Enhanced performance requirements type B

	Enhanced performance requirements type C

	Requirements with demodulation subframe overlaps with aggressor cell ABS

	Requirements with demodulation subframe overlaps with aggressor cell ABS and CRS assistance information are configured

	Requirements with CRS assistance information configured


In this contribution, we provide our proposal for TM2 MMSE-IRC test for 4 Rx UE and initial simulation result. 
2. Discussion

2.1. Test configuration

TM4 and TM9 PDSCH demodulation test for MMSE-IRC receiver was introduced for 4 Rx UE by duplicating corresponding 2 Rx UE test with following modification. 
· Antenna configuration is changed from 2x2 to 2x4

· Weaker interference cell, i.e., cell 3 was removed from the test

· CINR requirement was revised based on simulation alignment with 4 Rx UE

For TM2 MMSE-IRC receiver test, we can follow exactly same procedure. Table 1 is test parameters for FDD test and table 2 is test parameters for TDD test. Note that FDD test is defined with asynchronous interference cell. 
Proposal 1. Adopt test parameters in table 1 and 2 for TM2 MMSE-IRC receiver test for 4 Rx UE. 

Table1. FDD TM2 demodulation test for MMSE-IRC receiver
	Parameter
	Unit
	Cell 1
	Cell 2

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

	
	(
	dB
	0
	0

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1
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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:
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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.
NOTE 3:
Cell 1 is the serving cell. Cell 2, 3 are the interfering cells.
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.
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.


Table2. TDD TM2 demodulation test for MMSE-IRC receiver
	Parameter
	Unit
	Cell 1
	Cell 2

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

	
	(
	dB
	0
	0

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1
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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:
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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.
Note 3:
Cell 1 is the serving cell. Cell 2, 3 are the interfering cells.
Note 4: 
All 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.


2.2. Simulation results
Figure 1 shows simulation results for TM2 MMSE-IRC receiver test. 
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(a) FDD                                                                                    (b) TDD
Figure 1. TM2 PDSCH throughput of MMSE-IRC receiver
SINR requirements with impairment margin to achieve 70% peak throughput is summarized in table. 3. 
Table 3. SINR requirement with impairment margin for 70% peak throughput

	
	FDD
	TDD

	SINR (dB)
	-4.3
	-5.2


3. Conclusions

In this contribution, we provided our proposal for TM2 MMSE-IRC test for 4 Rx UE and initial simulation result. Our observations and proposals are 

Proposal 1. Adopt test parameters in table 1 and 2 for TM2 MMSE-IRC receiver test for 4 Rx UE. 
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