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1   Introduction
In RAN4#80bis meeting, the agreements on 4Rx CA demodulation performance requirements were captured in [1] as follows:
· UE capability clarification
· Common understanding: if advanced features are reported with 4 layer MIMO it means the UE could support both on single carrier.

· Based on the common understanding, RAN4 has no need to send LS for clarification.
· Applicability rule

· Agreement: Take WF from QC with equations on how to apply maximum aggregated bandwidth.
· Test scope and structure

· Summary for normal demod tests under fading condition:
· General test scope
· Remove TM1 CA test. TM1 CA tests are skipped.

· FFS for TM3+CA tests.

· Introduce new requirements with 4Rx on TM4 for bw 5~20MHz

· Introduce new requirements for TM9 for both 2Rx and 4Rx for 5~20MHz 

· The detailed simulation assumptions will be decided later after this meeting by email discussions.

· IRC 1 and 2 layer tests

· WF to capture the following

· Different options on defining the tests

· Option 1: Check CA configs on possibility to reuse 10MHz test only for multiple CA configs

· Option 2: Take maximum aggregated bw reusing same methodology as Rel-12 CA tests

· TM: TM6/TM4[/TM4], TM9/TM9[/TM9]

· Number of CCs to be supported by IRC is FFS

· 2Rx

· 4Rx
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


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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