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1   Background
In RAN4#81 meeting, due to limited time, RAN4 has no agreements for the 256QAM 1/2-layer CA tests. There are some agreements for CA normal demodulation tests [1]:
· Normal demod tests with 1/2 layers

· CR to be approved with TBD for SNR

· TM4

· TM9

· TM3

· Option 1: Rel-13 methodology by using antenna connection

· Applicability rule

· Baseline: 

· 1st step take the maximum supported CCs excluding the 2Rx only CA config among all supported CA config

· 2nd step take the maximum supported number of 4Rx CCs among the selected CA config

· 3rd select the CA bandwidth combination with the maximum aggregated bandwidth among the selected CA config.

· Companies are encouraged to bring more input in case the baseline description is identified to be problematic during email discussions.

· CSI CA tests

· Existing way of Rel-13 agreement

· Legacy tests

· Existing antenna connection in Rel-13 with maximum aggregated bandwidth

· Single carrier tests

· Basic legacy tests

· CA tests

· Soft buffer CA

· Power imbalance CA

· Band 3 non-collocated intra-band non-contagious CA test

· Band 41 minimum channel spacing CA test 

Agreements for CA IRC tests:
· Test scope and structure

· Test cases

· TM6/TM4

· TM9/TM9

· Test structure

· Multiple bandwidths with 2Rx or 4Rx with 5, 10, 15, 20MHz

· Detail simulation assumptions are going to be decided during email discussions.

· Number of CCs to be tested with IRC+CA is 2.

· Applicability rule: 

· Baseline: 

· 1st step take the maximum supported CCs excluding the 2Rx only CA config among all supported CA config

· 2nd step take the maximum supported number of 4Rx CCs among the selected CA config

· 3rd Select only 2 CCs among the selected CA config and apply IRC with 4Rx CC prioritized.

· 4th select the CA bandwidth combination with the maximum aggregated bandwidth among the selected CA config.

· Companies are encouraged to bring more input in case the baseline description is identified to be problematic during email discussions.
The agreements are related to normal demodulation tests and IRC tests and there was no agreement on 256QAM CA tests. In this contribution, we would like to focus on 256QAM test.
2   Discussion

In [2] we listed the existing 256QAM demodulation performance requirements, i.e.,

· Dual-layer 2Rx TM4 2x2 Low EVA5 requirement in 8.2.1.4.2 for FDD;

· Single-layer 2Rx TM9 2x2 Low EPA5 requirement in 8.3.1.1 for FDD;

· Dual-layer 4Rx TM4 4x4 Low EPA5 requirement in 8.10.1.1.4 for FDD.

The corresponding minimum requirements are copied below:

Table 8.2.1.4.2-2: Minimum performance Multi-Layer Spatial Multiplexing (FRC)

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

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
	 R.35 FDD
	OP.1 FDD
	 EPA5
	2x2 Low
	70
	18.9
	≥2
	≥6

	2
	10 MHz
	R.11 FDD
	OP.1 FDD
	ETU70
	2x2 Low
	70
	14.3
	≥2
	≥6

	2A 
(Note 1)
	5 MHz
	R.11-2 FDD
	OP.1 FDD
	ETU70
	2x2 Low
	70
	14.0
	≥2
	≥6

	3
	10MHz

256QAM
	R. 65  FDD
	OP.1 FDD
	EVA5
	2x2 Low
	70
	25.3
	11-12
	≥11

	Note 1:
Test case applicability is defined in 8.1.2.1.


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
	UE DL Cat-egory

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
QPSK 1/3
	R.43-1 FDD
	OP.1 FDD
	EVA5
	2x2 Low
	70
	[-1.2]
	≥1
	≥6

	3
	10MHz

256QAM
	R. 66 FDD
	OP.1 FDD
	EPA5
	2x2 Low
	70
	24.3
	11-12
	≥11


Table 8.10.1.1.4-2: Minimum performance Dual-Layer Spatial Multiplexing (FRC) with 4 RX Antenna Ports

	Test num.
	Bandwidth and MCS
	Referencechannel
	OCNG pattern
	Propa-

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

gory
	DL UE category

	a) 
	b) 
	c) 
	d) 
	e) 
	f) 
	Fraction of maximum throughput (%)
	SNR (dB)
	g) 
	h) 

	1
	10 MHz
	R.36 FDD
	OP.1 FDD
	EPA5
	4x4 Low
	70
	10.1
	≥2
	≥6

	2
	10 MHz 256 QAM
	R.72 FDD
	OP.1 FDD
	EPA5
	4x4 Low
	70
	18.0
	11-12
	≥11


For CA 256QAM tests, not only 256QAM requires higher CINR and has different demapping, but also the RF chains to support baseband 256QAM operation. Unlike SDR tests, fading tests have higher stress for AGC, ADC and so on. So for different CA operations, it is necessary to define the corresponding tests.
It seems reasonable to try to follow the existing 256QAM tests to extend it from single carrier mode to CA. To minimize the new test case number, we propose to consider introducing 4Tx based 256QAM single carrier requirement to specify the stress test.

· Proposal 1: Specify the dual-layer 256QAM TM4 4x2 Low EPA5 and the dual-layer 256QAM TM4 4x4 Low EPA5 single carrier requirements with different bandwidths, and based on them specify the 256QAM CA demodulation tests for both 2Rx and 4Rx UE.

Regarding the applicability rule, firstly if 256QAM CA demodulation performance was run, there would be no need to run the 64QAM TM4 CA tests. And for 256QAM CA tests, we propose not to explicitly list all the possible test cases but to specify the clear applicability rule for choosing one CA configuration for the test.

· Proposal 2: The test coverage is considered fulfilled without executing 64QAM TM4 CA tests, if the tests of 256QAM CA tests are tested.

· Proposal 3: For 256QAM CA tests, specify the principle to select the bandwidth combination when applying 4Rx CA tests rather than list all the possible test cases with the possible largest aggregation bandwidths

· The principle or applicability rule should be based on the largest aggregation bandwidth similar to Rel-13 CA normal tests.

3   Conclusion

· In this contribution, we further discuss how to specify 256QAM 4Rx CA performance requirements. The proposals are summarized as follows:
· Proposal 1: Specify the dual-layer 256QAM TM4 4x2 Low EPA5 and the dual-layer 256QAM TM4 4x4 Low EPA5 single carrier requirements with different bandwidths, and based on them specify the 256QAM CA demodulation tests for both 2Rx and 4Rx UE.

· Proposal 2: The test coverage is considered fulfilled without executing 64QAM TM4 CA tests, if the tests of 256QAM CA tests are tested.

· Proposal 3: For 256QAM CA tests, specify the principle to select the bandwidth combination when applying 4Rx CA tests rather than list all the possible test cases with the possible largest aggregation bandwidths

· The principle or applicability rule should be based on the largest aggregation bandwidth similar to Rel-13 CA normal tests.
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