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1 Introduction
Discussion on PDSCH performance tests are summarized in [1] in RAN4#75, in which companies have proposed sets of 4-RX UE demodulation preferences. This contribution discusses testcase preferences and justification. Also, we provide 4-RX UE demodulation performances based on our preferences. 
Since RAN4 has not intensively discussed on PDSCH demodulation tests, we list considerable points in discussions. Although RAN4 has made very general agreements to start discussion from 2-RX testcases scope, indeed, 4-RX WI has to narrow down the view more from such large scope of testing ranges. In this contribution, we put the considerable impacts for PDSCH demodulation with prioritization. 
2 Discussion
In this meeting, RAN4 needs to determine 4-RX UE PDSCH test scopes and outline of configurations. RAN4 has generally agreed to introduce 4-RX UE testcases by extending existing 2RX test configuration of PDSCH requirements. Even with the given guideline, there exist still many test choices and test factors. Frist of all, we would like pin out some of that can require discussions as below :
4x4 vs 2x4 MIMO configuration for tests
The 4-RX testcases are required to test full MIMO configurations. Testcases cannot be enumerated with all kinds of MIMO configurations like 2x2, 4x2, 2x4 or 4x4. To our observations, UE testing purpose and functions are overlapped between 2x4 and 4x4; it is desirable to avoid testcase variation due to BS configurations. Although 2-TX BSs are dominant in the market, eventually it cannot test full MIMO capabilities.  If 2x4 tests have simply the market reason, RAN4 needs to re-think a situation when 4-TX becomes dominant in future market. Our concern is that 2x4 and 4x4 unnecessarily increase the number of testcases through Rel-13 or later. 
For 4-RX UE, full MIMO configuration is 4x4, and a Rel-13 4-RX UE must be properly tested up to 4x4 MIMO channel estimations and detection. If a 4-RX UE passes 4x4 MIMO performance and functional testcases, it is reasonable to assume that the UE can operate correctly under 2x4 MIMO conditions. However, the vice versa assumption does not work. We prefer to introduce mainly based on 4x4 MIMO configurations. Also, in terms of performance point of view, we confirm that 4x4 MIMO makes specific performance improvement comparing to 2x4. With 4-RX introduction, such MIMO performance improvement must be properly tested through TS36.101 testcases.

Propose 1: For 4-RX testcases, consider 4-TX configurations, unless 2-TX configuration has technical interest to be tested. The reasons of 4-TX use are

· Test full MIMO functionalities of a 4-RX UE

· Avoid duplicated test purposes with 2-TX MIMO configurations.
256QAM support :  
Rel-12 has introduced a TM4 dual layer test and a TM9 single layer test with 256QAM. Although 256QAM is essential to achieve high data rate, however the concurrent feature of 3/4 layers + 256QAM should be avoid because its operation SNR definitely out of the practical range. Rel-12 256QAM dual layer test already hit higher than 25dB SNR point. Reasonable SNR range must be discussed for the demodulation performance test. For 256QAM, it is appropriate that RAN4 considers a single or dual layers test with 256QAM from the existed Rel-12 tests.
Rel-12 256-QAM 2-RX UE tests :
· TM4 –  2-layer Spatial Multiplexing  2Tx CRS Antenna Ports
· TM9 –  1-layer Spatial Multiplexing  4Tx CSIRS Antenna Ports
Proposal 2 : Define a 256QAM test(s) by reusing the existed 2-RX UE test scenarios
SDR tests :

As discussed in [2] with results, RAN4 needs to investigate test feasibility with 4 MIMO layers and practical usecases for high data rate demonstrations under reasonable test assumptions. We notice that up to 3-MIMO layer usecase can be found practically, however 4-layer tests requires further discussion to be defined with its proper goal of demonstrating the explicit high throughputs. SNR range will be push out of 25dB as the results even with beamforming. So it needs further discussion for 4-layer test feasibility.

As an alternative way, the attractive high data rate with 4-layers can be demonstrated by SDR tests. We propose to consider SDR tests for high data rate demonstration with 4-layers instead of demodulation performance requirements.

Proposal 3 : We propose to discuss a SDR test with 4-MIMO layers for high data rate demonstration purpose, if its demodulation performance test has difficulties to be tested under reasonable assumptions. 
EVM modelling for 4-RX UE tests
Rel-12 256-QAM tests have adopted EVM 3% model for testcases. Through Rel-12 discussions, EVM 3% is getting feasible. Therefore, Rel-13 testcases can adopt the identical EVM noise model. Especially, tests for high MIMO layers requires adequate EVM modelling to determine operation SNR range. We propose to discuss feasibility of EVM 3% for Rel-13 4-RX UE test in RAN4.
Proposal 4 : RAN4 studies feasibility of  EVM 3% for Rel-13 4-RX UE test.
3 4RX AP UE Testscases Proposals 
In this session, we propose 4-RX AP UE testcases.  The test scenarios and configurations are reused from existed 2-RX testcases as much as possible based on Table 1. 
Propose 5. We propose Rel-13 4-RX UE testcases as Table 1.
Table 1 : Rel-13 4-RX UE reference testcase candidates extended from 2-RX UE testcases
	TM
	Reference Testcase (FDD)
<TDD>
	Legacy sub-test description

	[Channel]
	#
layers
	MCS

	New antenna configs
	New test description

	TM2
	(8.2.1.2.2)
<8.2.2.2.2>
	(i) 1.4MHz BW, 4TX 
	[EPA5]
	4 

	[QPSK
1/3]
	4x4 
[Low or Medium]
	Reuse TM2 4x2  test for 4x4 tests

	
	
	(ii) 10MHz BW, 4TX 
	[ETU70]
	4

	[16QAM]
1/2
	4x4 
[Low or Medium]
	

	
	(8.2.1.2.4)
<8.2.2.2.4>
	10MHz BW, 2TX, 3BSs(TM2/TM3/TM3), IRC test
	[EVA70] 
	4
	QPSK 1/2
	4x4

[Low or Medium]
	Modify 2TX test to 4TX test.

	TM3
	(8.2.1.3.2)
<8.2.2.3.2>
	10MHz BW, 4TX
	[EVA70]
	2
	[16QAM
1/2]
	[4x4] 

[Low or Medium]
	Reuse TM3 4x2  test for 4x4 tests

	TM4
	(8.2.1.4.1A)
<8.2.2.4.1A>
	10MHz BW, 4-TX, 1-Layer
	[EVA5]
	1
	[QPSK
1/3]
	4x4 

[High or Medium]
	Reuse TM4 4x2  test for 4x4 tests

	
	(8.2.1.4.3 )
<8.2.2.4.3>

	10MHz BW, 4-TX, 2-Layer
	[EVA5]
	2
	[64QAM
1/2]
	4x4 

[High or Medium]
	Reuse TM4 4x2  test for 4x4 tests

	TM6
	(8.2.1.4.1B)
<8.2.2.4.1B>
	10MHz BW,  3BS(TM6/TM4/TM4), IRC test
	[EVA5]
	1
	[16QAM 1/2]
	4x4 

[Low or Medium]
	Modify 2TX test to 4TX test.

	TM9
	(8.3.1.1)
<8.3.2.1>

	(i) 10MHz BW, 
4-NZP-CSIRS ports, 1-Layer  
	[EVA5]
	1
	[QPSK 1/3]
	4x4 Low
	Reuse 4x2  test for 4x4 tests

	
	
	(iii) 256QAM
	[EPA5]
	1
	256QAM

	4x4 Low
	

	
	(8.3.1.1A)
<8.3.2.1B>
	10MHz BW, 4-NZP-CSIRS ports, 2BS(TM9/TM9), IRC test
	[EVA5]
	1
	[QPSK 1/2]
	4x4 [Low or medium]
	Reuse 4x2  test for 4x4 tests

	
	(8.3.1.2)
<8.3.2.3>
	10MHz BW, 
4-NZP-CSIRS ports, 
2-Layer  
	[ETU5]
	2
	[16QAM 1/2]
	4x4 Low
	Reuse 4x2  test for 4x4 tests

	
	New
	10MHz BW, 
4-NZP-CSIRS ports, 
3-Layer  
	[EPA5]
	3
	[64 QAM ½]
	4x4 Low
	Introduce a new test

	
	New
	10MHz BW, 
4-NZP-CSIRS ports, 
4-Layer  
(Option :  make SDR test)
	[EPA5]
	4
	 [ 64 QAM ½ ] 
	4x4 Low
	Introduce a new test


Regarding TM10 tests, the multiple CSI process is regarded as a concurrent feature increasing complexity a lot. We want to avoid 4-RX UE discussions on concurrent feature for Rel-13 phases. Perhaps, testcases may be able to be defined with TM10 UE with a single CSI process, however, we do not find special 4-RX TM10 UE behaviours regarding testing timing offset and frequency offsets estimation comparing to a 2-RX UE. Therefore, we propose to exclude TM10 testcases for Rel-13 4-RX AP UE.
4 4RX AP UE Testscases and Performance Evaluations
In this section, we provide observations on FDD testcases designed by Table 1 and Table 2 suggestions. We investigate receiver performances depending on MIMO configurations (#TX x #RX), MIMO layers, antenna correlations and detector types. 
Regarding antenna correlations and labels in the result figures, we investigate performance by utilizing correlation definitions from [4].
	New Correlation in [4]
	Α
	Β
	Γ

	Proposed NEW MEDIUM for ULA
	0.3
	0.6
	-

	Proposed NEW MEDIUM for Cross Polarized antennas
	0.3
	0.6
	0.2


TDD performances are to be investigated further. We mainly present FDD performance in this time.
The receiver type of the simulations below is MMSE-IRC RX. 
TM2 testcases :
TS36.101 testcase 8.2.1.2.2 has been designed for TM2 4-TX performance test, which improves transmitter diversity by utilizing SFBC-FSTD. In performance investigation of figure 1, we observe that TM2 2x4 and 4x4 demonstrates explicit performance gains, and 4-RX UE can be tested for both cases. 
We prefer to introduce 4x4 testcase in TM2, since 4x4 TM2 requires specific UE demodulation functions comparing 2x4 (i.e. demodulate SFBC-FSTD by using 4x4 MIMO channel estimations ). If TM2 4x4 UE function properly operates with proper performance, 2x4 case can be assumed to operate properly.
8.2.1.2.2
Minimum Requirement 4 Tx Antenna Port (TM2)
Table 8.2.1.2.2-2: Minimum performance Transmit Diversity (FRC)

	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	[1.4] MHz
	[R.12 FDD]
	OP.1 FDD
	EPA5
	[4x4 Low or Medium]
	70
	[]
	≥1

	2
	10 MHz
	R.14 FDD
	OP.1 FDD
	ETU70
	[4x4 Low or Medium]
	70
	[]
	≥1
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Figure 1 : testcase 8.2.1.2.2 TM-2 4-TX performance evaluation (EVA5Hz)
TM2 testcase  IRC:
8.2.1.2.4
Enhanced Performance Requirement Type A - 2 Tx Antenna Ports with TM3 interference model
TS36.101 testcase 8.2.1.2.4 has been designed for IRC performance test with TM2 2-TX. We propose to modify the testcase for 4-TX and 4-RX AP UE test.
Table 8.2.1.2.4-2: 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

	
	
	Cell 1
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3
	
	Fraction of Maximum Throughput (%)
	SINR (dB) (Note 2)
	

	1
	R.46 FDD
	OP.1 FDD
	N/A
	N/A
	EVA70
	EVA70
	EVA70
	2x2 Low
	70
	
	≥1

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

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


Update the results 8.2.1.2.4  … 
TM3 testcase  :
TS36.101 testcase 8.2.1.3.2 has been designed for TM3 4-TX performance test. We propose to reuse the testcase for 4-RX AP UE test.
8.2.1.3.2
Minimum Requirement 4 Tx Antenna Port (TM3)
Table 8.2.1.3.2-2: Minimum performance Large Delay CDD (FRC)

	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.14 FDD
	OP.1 FDD
	EVA70
	[4x4 Low or medium]
	70
	[]
	≥2
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Figure 2 : testcase 8.2.1.3.2 TM-3 4-TX performance evaluation
TM3 IRC testcase  :
8.2.1.3.1C
Enhanced Performance Requirement Type C - 2 Tx Antenna Ports with TM1 interference (TM3)
TS36.101 testcase 8.2.1.3.1C has been designed for IRC performance test with TM3 2-TX. We propose to modify the testcase for 4-TX and 4-RX AP UE test.
Table 8.2.1.3.1C-2 Enhanced Performance Requirement Type C, Larger Delay CDD (FRC) with TM1 interference

	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions (Note 1)
	Reference Value
	UE Category

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

	1
	[R.11-8 FDD]
	OP.1 FDD
	OP.5 FDD
	EVA70
	EVA70
	70
	[19.9]
	≥2

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

Note 2:
SNR corresponds to 
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 of Cell 1.


Update the results 8.2.1.3.1C … 
TM4 testcases (1-layer):
8.2.1.4.1A
Minimum Requirement Single-Layer Spatial Multiplexing 4 Tx Antenna Port (TM4)
TS36.101 testcase 8.2.1.4.1A has been designed for TM4 4-TX performance test with a single layer. We propose to reuse the testcase for 4-RX AP UE test.
Table 8.2.1.4.1A-2: Minimum performance Single-Layer Spatial Multiplexing (FRC)

	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	[R.14 FDD]
	OP.1 FDD
	EVA5
	[4x4 medium or high]
	70
	[]
	≥1
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Figure 3 : testcase 8.2.1.4.2 TM-4 4-TX 1-layer performance evaluation
TM4 testcases (2-layers):
8.2.1.4.3 
Minimum Requirement Multi-Layer Spatial Multiplexing 4 Tx Antenna Port (TM4)
TS36.101 testcase 8.2.1.4.3 has been designed for TM4 4-TX performance test with dual layers. We propose to reuse the testcase for 4-RX AP UE test.
Table 8.2.1.4.3-2: Minimum performance Multi-Layer Spatial Multiplexing (FRC)

	Test num.
	Band-width
	Referencechannel
	OCNG pattern
	Propa-

gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE cate-

gory

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.36 FDD
	OP.1 FDD
	[EVA5]
	[4x4 medium or high]
	70
	[]
	≥2

	Note 1:
Void.
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Figure 4 : testcase 8.2.1.4.3 TM-4 4-TX 2-layer performance evaluation (EVA-5Hz)
TM6 testcases (IRC):
8.2.1.4.1B
Enhanced Performance Requirement Type A - Single-Layer Spatial Multiplexing [4] Tx Antenna Port with TM4 interference model (TM6)
TS36.101 testcase 8.2.1.4.1B has been designed for IRC performance test with TM6 2-TX 1-layer. We propose to modify the testcase for 4-RX AP UE test. It needs to revise rhoA and rhoB values and update CodeBookSubsetRestriction bitmap for 4-TX.
Table 8.2.1.4.1B-2: Enhanced Performance Requirement Type A, Single-Layer Spatial Multiplexing (FRC) with TM4 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 3
	Cell 1
	Cell 2
	Cell 3
	
	Fraction of Maximum Throughput (%)
	SINR (dB) (Note 2)
	

	1
	[R.47 FDD]
	OP.1 FDD
	N/A
	N/A
	EVA5
	EVA5
	EVA5
	[4x4 Low or medium]
	70
	 0.8
	≥1

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

Note 2:
SINR corresponds to 
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 of Cell 1 as defined in clause 8.1.1.
Note 3:
Correlation matrix and antenna configuration parameters apply for each of Cell 1, Cell 2 and Cell 3.
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Figure 5 : testcase 8.2.1.4.1B TM-6 4-TX 1-layer with MMSE-IRC performance evaluation
TM9 1-layer : 
8.3.1.1
Single-layer Spatial Multiplexing (TM9)
TS36.101 testcase 8.3.1.1 has been designed for TM9 single layer with four NZP CSI-RS ports. It evaluates performance additionally for 256QAM too. We propose to modify the testcase for 4-RX AP UE test. 
Table 8.3.1.1-2: Minimum performance for CDM-multiplexed DM RS without simultaneous transmission (FRC) with multiple CSI-RS configurations
	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
QPSK 1/3
	R.43 FDD
	OP.1 FDD
	EVA5
	[4x4] Low
	70
	[]
	≥1

	3
	10MHz
256QAM
	R.bb FDD
	OP.1 FDD
	EPA5
	[4x4] Low
	70
	TBD
	11-15
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Figure 6 : testcase 8.3.1.1 TM-9 1-layer performance evaluation
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Figure 7 testcase 8.3.1.1 TM-9 1-layer performance evaluation (256QAM)
TM9 1-layer IRC : 
8.3.1.1A
Enhanced Performance Requirement Type A – Single-layer Spatial Multiplexing with TM9 interference model (TM9)
TS36.101 testcase 8.3.1.1A has been designed for TM9 single layer with IRC. We propose to modify the testcase for 4-RX AP UE test. 
Table 8.3.1.1A-2: Enhanced Performance Requirement Type A, CDM-multiplexed DM RS with TM9 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.48 FDD
	OP.1 FDD
	N/A
	EVA5
	EVA5
	[4x4 Low or medium]
	70
	[]
	≥1

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

Note 2:
SINR corresponds to 
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 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.
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Figure 8 : testcase 8.3.1.1A TM-9 1-layer performance with IRC evaluation  
TM9 2 layers : 
8.3.1.2
Dual-Layer Spatial Multiplexing (TM9)
TS36.101 testcase 8.3.1.2 has been designed for TM9 dual layer with IRC. Two NZP-CSI RS ports are assigned, so it needs to revise the NZP CSI RS configurations for 4-TX. We propose to modify the testcase for 4-RX AP UE test. 
Table 8.3.1.2-2: Minimum performance for CDM-multiplexed DM RS (FRC) with multiple CSI-RS configurations

	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	Cell1
	Cell 2
	Cell 1
	Cell 2
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
16QAM 1/2
	TBD
	OP.1 FDD
	N/A
	ETU5
	ETU5
	4x4 Low
	70
	[]
	≥4

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

Note 2:
Correlation matrix and antenna configuration parameters apply for each of Cell 1 and Cell 2.
Note 3: 
SNR corresponds to 
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Figure 9 : testcase 8.3.1.2 TM-9 2-layer performance evaluation
TM9 3 layers : 
8.3.1.x
Three-Layer Spatial Multiplexing (TM9)
A new testcase needs to be introduced for TM9 three layers. We propose to revise test configurations of 8.3.1.2 for 4-TX 3-layer tests.
Table 8.3.1.x: Minimum performance for CDM-multiplexed DM RS (FRC) with multiple CSI-RS configurations

	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	Cell1
	Cell 2
	Cell 1
	Cell 2
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
[16QAM 1/2]
	TBD
	OP.1 FDD
	N/A
	[EPA5]
	[EPA5]
	4x4 Low
	70
	[]
	≥4

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

Note 2:
Correlation matrix and antenna configuration parameters apply for each of Cell 1 and Cell 2.
Note 3: 
SNR corresponds to 
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Figure 10 : testcase 8.3.1.x TM-9 3-layer performance evaluation
TM9 4 layers : 
8.3.1.x
Four-Layer Spatial Multiplexing (TM9)
A new testcase needs to be introduced for TM9 four layers. We propose to revise test configurations of 8.3.1.2 for 4-TX 3-layer tests.
Table 8.3.1.x: Minimum performance for CDM-multiplexed DM RS (FRC) with multiple CSI-RS configurations

	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	Cell1
	Cell 2
	Cell 1
	Cell 2
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
[16QAM ½]
	TBD
	OP.1 FDD
	N/A
	[EPA5]
	[EPA5]
	[4x4 Low]
	70
	[]
	≥4

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

Note 2:
Correlation matrix and antenna configuration parameters apply for each of Cell 1 and Cell 2.
Note 3: 
SNR corresponds to 
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Figure 11 :  testcase 8.3.1.x TM-9 4-layer performance evaluation
5 Conclusion

In this contribution, we propose 4-RX AP UE test preferences and candidate testcases. We propose the test scopes as below :
Propose 1: For 4-RX testcases, consider 4-TX configurations, unless 2-TX configuration has technical interest to be tested. The reasons of 4-TX use are

•
Test full MIMO functionalities of a 4-RX UE

•
Avoid duplicated test purposes with 2-TX MIMO configurations.

Proposal 2 : Define a 256QAM test(s) by reusing the existed 2-RX UE test scenarios
Proposal 3 : We propose to discuss a SDR test with 4-MIMO layers for high data rate demonstration purpose, if its demodulation performance test has difficulties to be tested under reasonable assumptions. 

Proposal 4 : RAN4 studies feasibility of  EVM 3% for Rel-13 4-RX UE test.
Proposal 5 : We propose Rel-13 4-RX UE testcases as table below
Table : Rel-13 4-RX UE reference testcase candidates extended from 2-RX UE testcases
	TM
	Reference Testcase (FDD)
<TDD>
	Legacy sub-test description

	[Channel]
	#
layers
	MCS

	New antenna configs
	New test description

	TM2
	(8.2.1.2.2)
<8.2.2.2.2>
	(i) 1.4MHz BW, 4TX 
	[EPA5]
	4 

	[QPSK
1/3]
	4x4 
[Low or Medium]
	Reuse TM2 4x2  test for 4x4 tests

	
	
	(ii) 10MHz BW, 4TX 
	[ETU70]
	4

	[16QAM]
1/2
	4x4 
[Low or Medium]
	

	
	(8.2.1.2.4)
<8.2.2.2.4>
	10MHz BW, 2TX, 3BSs(TM2/TM3/TM3), IRC test
	[EVA70] 
	4
	QPSK 1/2
	4x4

[Low or Medium]
	Modify 2TX test to 4TX test.

	TM3
	(8.2.1.3.2)
<8.2.2.3.2>
	10MHz BW, 4TX
	[EVA70]
	2
	[16QAM
1/2]
	[4x4] 

[Low or Medium]
	Reuse TM3 4x2  test for 4x4 tests

	TM4
	(8.2.1.4.1A)
<8.2.2.4.1A>
	10MHz BW, 4-TX, 1-Layer
	[EVA5]
	1
	[QPSK
1/3]
	4x4 

[High or Medium]
	Reuse TM4 4x2  test for 4x4 tests

	
	(8.2.1.4.3 )
<8.2.2.4.3>

	10MHz BW, 4-TX, 2-Layer
	[EVA5]
	2
	[64QAM
1/2]
	4x4 

[High or Medium]
	Reuse TM4 4x2  test for 4x4 tests

	TM6
	(8.2.1.4.1B)
<8.2.2.4.1B>
	10MHz BW,  3BS(TM6/TM4/TM4), IRC test
	[EVA5]
	1
	[16QAM 1/2]
	4x4 

[Low or Medium]
	Modify 2TX test to 4TX test.

	TM9
	(8.3.1.1)
<8.3.2.1>

	(i) 10MHz BW, 
4-NZP-CSIRS ports, 1-Layer  
	[EVA5]
	1
	[QPSK 1/3]
	4x4 Low
	Reuse 4x2  test for 4x4 tests

	
	
	(iii) 256QAM
	[EPA5]
	1
	256QAM

	4x4 Low
	

	
	(8.3.1.1A)
<8.3.2.1B>
	10MHz BW, 4-NZP-CSIRS ports, 2BS(TM9/TM9), IRC test
	[EVA5]
	1
	[QPSK 1/2]
	4x4 [Low or medium]
	Reuse 4x2  test for 4x4 tests

	
	(8.3.1.2)
<8.3.2.3>
	10MHz BW, 
4-NZP-CSIRS ports, 
2-Layer  
	[ETU5]
	2
	[16QAM 1/2]
	4x4 Low
	Reuse 4x2  test for 4x4 tests

	
	New
	10MHz BW, 
4-NZP-CSIRS ports, 
3-Layer  
	[EPA5]
	3
	[64 QAM ½]
	4x4 Low
	Introduce a new test

	
	New
	10MHz BW, 
4-NZP-CSIRS ports, 
4-Layer  
(Option :  make SDR test)
	[EPA5]
	4
	 [ 64 QAM ½ ] 
	4x4 Low
	Introduce a new test
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